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THE  MEDIUM-SIZED  PLANT. 

Those  of  our  readers  who  are  interested  in  central-station 
design  will  find  considerable  food  for  reflection  in  the  de¬ 
scription  of  the  Wichita  central  station  elsewhere  in  our 
columns.  Although  it  happens  to  be  the  largest  central 
station  in  Kansas,  it  is  a  modern  typical  installation  of 
medium  output,  being  rated  at  8000  kw.  To  tlesign  a  sta¬ 
tion  of  this  size  is  less  easy  than  the  ordinary  engineer 
would  assume  at  the  first  thought,  for  it  is  neither  small 
enough  to  be  virtually  a  one-man  plant  nor  large  enough  to 
be  treated  from  the  standpoint  of  heavy  central-station 
engineering.  In  this  particular  instance  the  plant  apparently 
was  started  out  for  the  goal  of  great  simplicity  but  fell 
slightly  short  of  it.  It  has  not  reached,  however,  the  in¬ 
tricacy  of  a  large  central  station  and  still  remains  sufficiently 
simple,  thanks  to  its  oil  and  gas  firing,  to  be  handled  at  a 
pinch  by  two  men  and  easily  by  three.  The  equipment  is 
in  its  items  thoroughly  ihodern,  and  in  principle  up  to  date 
so  far  as  the  local  conditions  permitted.  A  250-500-volt 
commercial  motor  circuit  seems  rather  an  anachronism  in 
these  days,  nevertheless.  The  operation  of  a  mixed  service 
in  plants  of  moderate  capacity  leads  in  the  long  run  to  very 
undesirable  conditions.  In  many  instances  it  would  pay  a 
company  to  go  to  large  expense  in  unifying  its  service 
rather  than  to  become  more  and  more  heavily  involved  in 
an  intricate  combination  of  different  kinds  of  service,  which 
means  increased  cost  at  the  station.  However,  considering 
this  disadvantage,  the  Wichita  station  has  been  worked  out 
with  unusual  success.  Its  main  generating  equipment  con¬ 
sists  of  two  4000-kvv  turbines  of  the  latest  pattern,  working 
at  2300  volts,  three-phase,  and  delivering  energy  for  gen¬ 
eral  local  service,  for  motors  and  railway  through  motor- 
generators  and  for  a  high-tension  transmission  line  to  neigh¬ 
boring  towns.  So  small  a  number  of  generating  units, 
although  here  temporarily  reinforced  by  a  750-kw  auxiliary, 
may  seem  at  first  sight  like  taking  too  many  chances,  but 
the  advent  ot  the  turbine  has  put  a  new  face  on  plant  design 
since  the  overload  range  of  these  machines  when  rated 
with  reasonable  conservatism  is  extraordinarily  large.  The 
emergency  range,  therefore,  rests  in  the  overload  instead 
of  in  a  separate  machine  with  small  overload  range.  It  is 
to  be  regretted  that  there  seems  to  be  a  growing  tendency 
to  rate  generators  at  their  extreme  output  which  somewhat 
complicates  the  reserve  range  situation. 

In  general,  the  Wichita  station  as  actually  constructed 
bears  close  resemblance  to  the  usual  station  of  several  times 
the  size.  Perhaps  the  thing  which  most  strikes  the  Eastern 
engineer  in  its  design  is  the  abandonment  of  coal  as  fuel. 
There  is,  to  be  sure,  future  provision  wisely  made  for  coal 
bunkers  if  they  should  become  necessary,  but  at  present  the 
boilers  are  fired  with  natural  gas,  with  fuel  oil  as  a  reserve. 
Nominally  each  boiler  is  operated  by  twenty-nine  6-in. 
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natural-gas  burners,  but  storage  space  for  30,000  gal.  of  oil 
is  at  band  in  an  outside  tank  and  fuel  can  be  pumped  to 
special  oil  burners  if  the  use  of  this  auxiliary  fuel  should 
become  necessary. 

Interesting  tests  have  been  made  with  respect  to  the 
use  of  natural  gas  and  oil.  of  which  the  apparent  result  is 
rather  in  favor  of  the  natural  gas.  W  ith  the  oil  burners 
in  use  the  thermal  units  per  kilowatt-hour  were  increased 
nearly  15  per  cent.  How  much  of  this  increase  was  due  to 
difference  in  the  burning  conditions  for  the  two  fuels  and 
how  much  to  allowances  due  to  the  energy  necessary  for 
maintaining  the  oil  feed  one  cannot  say  without  going  into 
the  details  of  the  test.  The  general  results,  however,  go 
to  confirm  a  considerable  mass  of  testimony  already  accu¬ 
mulated  regarding  some  of  the  practical  difficulties  in  burn¬ 
ing  fuel  oil  economically.  Theoretically  the  heating  power 
of  fuel  oil  is  very  high.  In  every-day  working  its  advan¬ 
tage  over  coal  in  point  of  efficiency  is  less  than  one  would 
suppose,  and  the  advisability  of  using  the  oil  is  a  matter 
which  must  be  investigated  pretty  thoroughly  with  respect 
to  local  prices  before  a  sound  judgment  can  be  made.  Oil 
and  gas,  however,  are  ideal  fuels  for  city  central  stations, 
on  account  of  the  suppression  of  the  smoke  difficulty,  and 
their  use  deserves  to  be  encouraged  by  tbe  public  at  large. 

rite  subsidiary  eciuipment  of  the  W'ichita  station  is  in 
general  of  conventional  modern  type.  An  interesting  feature 
of  the  i)lant,  however,  is  the  transmission  work  undertaken 
by  it,  which  is  more  extensive  than  is  commonly  found  in 
the  case  of  plants  of  this  size.  The  voltage  of  a  part  of 
the  out])Ut  is  step])ed  up  to  60.000  volts  through  three  600-kw 
transformers,  the  energy  being  sent  over  a  30-mile  line 
northward,  reaching  three  or  four  neighboring  communi¬ 
ties.  Tbe  plant  already  serves  6400  customers  and  for  its 
size  carries  an  unusually  heavy  motor  load,  rising  to  nearly 
5000  hp  of  motors.  Altogether  the  W  ichita  plant  is  an  ex¬ 
cellent  example  of  thoroughly  sound  recent  practice  applied 
in  the  organization  of  a  plant  of  moderate  size  with  a  rather 
diversified  business  and  many  inviting  opportunities  for 
expansion. 


SELECTION  OF  A  WATERWHEEL  UNIT. 

Among  tbe  papers  read  at  the  recent  Pacific  Coast 
meeting  of  the  American  Institute  of  Electrical  Engi¬ 
neers  was  one  by  Mr.  O.  P>.  Coldwell  on  the  selection 
of  a  waterwheel  unit.  This  is  a  subject  of  great  prac¬ 
tical  importance  to  engineers  in  general,  and  particularly 
to  electrical  etigineers,  who  are  likely  to  be  more  familiar 
with  the  electrical  details  than  with  the  hydraulic  details  of 
a  combined  hydroelectric  plant.  It  has  occasionally  hap¬ 
pened  that  in  such  a  plant,  combining  waterwheels  and  elec¬ 
tric  generators,  the  speeds  and  sizes  of  the  generators  were 
decideil  on  and  contracted  for  without  proper  attention  be¬ 
ing  given  to  tbe  hydraulic  conditions  and  the  best  arrange¬ 
ment  of  waterwheels,  with  the  result  that  the  output  and 
elficiency  of  the  finally  constructed  plant  failed  to  come  up 
to  expectations.  The  lack  of  cohesion  between  exi)ectation 
and  fulfilment  has  been  most  frequently  noticeable  in  regard 
to  maintenance  of  water-power  during  the  low-water  season 


of  the  year.  The  designing  engineer  may  have  first  visited 
the  hydraulic  site  at  a  time  of  flood  and  may  have  lent  too 
widely  opened  an  ear  to  the  statements  of  honest  but  un¬ 
trained  observers,  living  permanently  on  the  land,  as  to  the 
conditions  of  minimum  flow.  The  result  has  been  in  many 
cases  an  undue  expenditure  of  capital  upon  insufficient  water 
reserve.  Disappointment  in  the  performance  of  hydroelec¬ 
tric  plants  has  led  occasionally  to  disputes  and  mutual 
recriminations  between  waterwheel  manufacturers  and  gen¬ 
erator  manufacturers,  each  putting  the  princijial  share  of 
the  blame  on  the  other.  It  seems  likely  that  as  both  classes 
of  manufacturers  gain  exjierience  with  the  performance  of 
units  formed  by  their  combined  machines  this  want  of  con¬ 
fidence  will  become  a  thing  of  the  past.  In  reality  a  good 
electric  generator,  separately  tested  for  its  losses,  is  as 
convenient  and  satisfactory  a  means  of  testing  the  effi¬ 
ciency  of  a  turbine  by  which  it  is  driven  as  can  well  be 
devised. 


REPORT  OF  THE  BRITISH  NATIONAL  PHYSICAL  LABORATORY. 

The  report  of  the  Xational  Physical  Laboratory  of  (  ireat 
Britain  for  the  year  1911  contains  much  noteworthy 
material.  In  the  first  place,  it  is  self-evident  on  considera¬ 
tion  that  any  national  laboratory  in  which  first-class 
scientific  work  is  carried  on  and  recorded  is  necessarily  an 
international  laboratory  in  that  science  is  world-wide  and 
international.  The  work  done  at  one  national  laboratory, 
say  in  Great  Britain,  differs  from  that  done  at  another, 
say  in  Erance.  when  viewed  broadly,  only  in  the  fact  that  it 
is  recorded  and  published  in  English  in  one  case  and  in 
Prench  in  the  other.  Moreover,  all  the  primary  work  on 
metrology,  such  as  the  intercomparison  of  the  concrete 
units  of  length,  mass,  time,  current-strength,  resistance, 
voltage,  candle-power,  etc.,  is  essentially  international  work 
calling  for  collaboration  with  national  laboratories  in  other 
countries.  It  may  even  be  said  that  as  soon  as  any  work 
carried  on  in  a  national  physical  laboratory  becomes  pro¬ 
moted  to  the  highest  plane  it  becomes  thereby  international¬ 
ized,  or  that  only  the  work  which  has  not  yet  received  its 
final  recognition  can  remain  in  the  strictly  national  class. 
Consequently,  all  such  national  laboratories  are  of  the 
greatest  mutual  importance  in  all  countries  internationally, 
besides  their  great  local  and  national  importance  in  de- 
velojjing  the  knowledge,  applied  science,  manufactures,  en¬ 
gineering  and  industries  of  the  country  in  which  each 
exists.  The  British  report  indicates  how  manifold  arc  the 
interests  embraced  by  physics.  The  official  list  of  tests 
made  during  the  year  covers  electrical  measurements,  elec¬ 
trotechnics,  photometry,  thermometry,  optics,  metrology, 
ta.ximeter  testing,  engineering,  the  national  tank  for  ship 
model  testing  and  the  observatory  department.  A  large 
amount  of  mi.scellaneous  testing  and  research  is  also 
included. 

It  is  interesting  to  note  that  in  the  measurement  of  in¬ 
ductances  such  precision  is  now  reached  as  brings  into 
prominence  the  temperature-coefficient  of  mutual  induct¬ 
ance,  due  to  changes  in  linear  dimensions  of  coils  with  tem¬ 
perature.  It  is  pointed  out  that  when  two  coils,  one  nested 
within  the  other,  are  made  of  wire  from  the  same  metal 
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their  mutual  iiuluctauce  always  increases  slightly  with  tem¬ 
perature  ;  but  that  by  making  the  outer  coil  of  aluminum 
wire  and  the  inner  coil  of  copper  wire  it  is  possible  to 
obtain  a  zero  temperature-coefficient  of  mutual  inductance 
between  them.  Some  absolute  measurements  of  resistance 
are  summarized,  which  go  to  show  that  the  international 
ohm  is  bigger  than  the  true  ohm  as  defined  in  the  c.  g.  s. 
system  by  about  one-fortieth  part  of  i  per  cent.  This  is 
only  a  preliminary  report  on  this  question.  It  has  long 
been  believed  that  an  error  of  such  magnitude  existed  in 
the  international  ohm,  although  this  is  perhaps  the  first 
official  announcement  of  its  approximate  amount.  It  is 
evident  that  if  the  discrepancy  is  no  worse  than  that  re¬ 
ported,  the  electrical  engineer’s  measurements  are  not  likely 
to  be  seriously  affected.  A  novel  term  makes  its  appearance 
in  the  report  in  relation  to  experimental  work  on  the  inter¬ 
national  ampere.  This  term  is  “electrostenolysis. "  The 
term  is  not  clearly  defined,  but  it  is  evident  that  the  thing 
itself  is  a  grievance  to  the  electrochemist  engaged  in 
accurate  electrolytic  measurements  of  electric  current 
strengths. 

TESTS  OF  INSULATING  MATERIALS. 

Electrical  engineering  employs  both  conductors  and  in¬ 
sulators.  The  progress  of  electrical  engineering,  especially 
in  the  departments  of  design  and  construction,  depends  upon 
the  development  of  the  properties  of  good  conductors*  on 
the  one  hand,  and  on  the  development  of  the  properties  of 
good  insulators  011  the  other.  It  happens  that  up  to  the 
present  time  the  best  conducting  properties  have  always  been 
found  associated  with  the  metals,  particularly  with  copper, 
silver,  aluminum’  and  iron,  copper  being  by  far  the  best 
under  commercial  conditions  for  use  in  electrical  machinery. 
The  highest  conductivity  has  thus  far  always  been  found 
associated  with  the  highest  degree  of  chemical  purity  iu 
these  metals.  Consequently,  there  is  in  sight  little  room 
for  improvement  in  the  conducting  properties  of  electric 
conductors.  I'hc  mechanical  properties  of  conductors  also 
leave  little  to  be  desired.  Metals  of  good  conductivity 
are  ductile,  easily  worked  by  tools,  and  are  good  conductors 
of  heat.  Soft  copper  is  somewhat  lacking  in  mechanical 
strength,  although  not  objectionably  weak  in  ordinary 
dynamo  construction,  where  its  imposed  tensile  stresses  are 
very  moderate.  In  the  case  of  aerial  wires,  it  is  necessary 
to  use  hard-drawn  copper  in  order  to  obtain  a  fair  degree 
of  mechanical  strength,  although  at  a  loss  of  some  2  per 
cent  in  electric  conductivity. 

T  he  field  of  electric  insulators  is.  however,  both  liroader 
and  more  complex.  There  are  all  too  few  available  good  in¬ 
sulating  substances  which  are  at  the  same  time  mechanically 
strong,  permanent  and  workable  under  tools.  (Tlass,  for 
example,  is  a  typically  good  electric  insulator,  but  it  is  so 
brittle  that  it  cannot  be  made  to  withstand  the  mechanical 
and  thermal  stresses  of  elements  in  rotating  machinery.  So 
many  good  insulators  are  mechanically  brittle  that  it  would 
seem  at  first  sight  as  though  insulation  was  a  property 
associated  with  brittleness  in  solids.  It  is,  however,  unsafe 
to  make  generalizations  in  the  present  imperfect  state  of 
our  knowledge  concerning  the  electrical  properties  of 
matter.  It  is.  however,  generally  supposed  that  the  prop¬ 


erty  of  electric  conduction  is  due  to  the  facility  with  which 
electrically  charged  corpuscles,  or  electrons,  can  be  made 
to  pass  to  and  fro  between  adjacent  atoms  or  molecules. 

T  he  opposite  property  of  electric  insulation  thus  assumes  a 
difficulty  in  passing  such  electrons  between  adjacent  atoms; 
or,  as  it  might  be  called,  a  sub-atomic  rigidity.  It  is  there¬ 
fore  not  surprising  that,  according  to  such  a  hypothesis,  the 
sub-atomje  rigidity  is  often  associated  in  solids  with  molar 
rigidity,  or  brittleness. 

Xot  only  are  electric  insulators  mechanically  weak,  taken 
as  a  class,  but  they  are  also  very  poor  thermal  conductors. 
The  same  infacility  for  transferring  electric  charges  from 
atom  to  atom  seems  to  go  with  a  notable  incapacity  for 
transferring  jostle-energy,  or  heat,  from  atom  to  atom; 
so  that  although  the  electric  and  thermal  conducting 
processes  seem  to  be  very  different,  yet  the  classification  of 
substances  in  their  order  of  electric  conductivity  is  very 
similar  to  their  classification  in  order  of  thermal  conduc¬ 
tivity.  This  is,  of  course,  a  disadvantage  from  the  stand¬ 
point  of  the  dynamo  designer,  who  seeks  to  insulate  his 
heated  active  copper  conductors  with  substances  that  carry 
away  the  heat  with  but  little  difference  of  thermal  potential, 
or  temperature.  Moreover,  a  good  insulator  should,  from 
the  dynamo  designer’s  standpoint,  be  strong,  permanent, 
non-oxidizable,  fireproof,  unbrittle  or  elastic,  impermeable  to 
moisture,  easy  to  w^ork,  unaltered  by  changes  of  tempera¬ 
ture,  and  cheap.  We  do  not  yet  know  just  on  what  con¬ 
ditions  within  a  substance  the  insulating  quality  depends. 
It  is  certainly  influenced  by  physical  as  well  as  chemical 
conditions,  because  changes  of  temperature  have  marked 
influence  on  the  insulating  properties  of  non-conducting 
materials. 

The  Elektrotechnischc  Zeitschrxft,  as  noted  in  our  /)ig«f, 
has  recently  published  a  report,  by  Dr.  H.  Passavant,  oi» 
researches  made  officially  in  Germany  on  the  properties  of 
insulating  substances,  from  the  mechanical,  thermal,, 
chemical  and  electrical  standpoints.  On  each  sulistance  the- 
tests  were  made  on  test-pieces  of  specified  dimensions,  andl 
the  means  of  three  such  tests  were  tabulated  in  a  certain 
graphic  schedule  card  w'hich  shows  at  a  glance  of  the 
practised  eye  the  relative  merits  of  the  substance  along  each 
of  the  lines  of  recorded  test.  There  can  be  no  doubt  of 
the  value  and  importance  of  such  systematic  testing 
schedules.  The  results  of  such  tests  are  significant  in  re¬ 
gard  to  the  improvements  which  may  be  arrived  at  in  the 
manufacture  and  preparation  of  insulating  materials  as 
used  iu  industry.  The  only  ipiestion  is  as  to  the  degree  of 
uniformity  which  can  be  insured  in  the  substances  them¬ 
selves.  For  example,  slate  is  a  fairly  cheap  substance  that 
possesses  many  good  qualities  in  addition  to  non-conduction, 
and  samples  of  slate,  tested  according  to  the  schedule,  wouhl 
no  doubt  give  a  satisfactory  index  of  its  relative  merits  for 
any  specified  purpose  in  design ;  but  we  know  that  slate, 
like  many  other  minerals,  is  often  unhomogeneous.  and  an 
unsuspected  flaw*  in  a  slate  slab  has  often  marred  an  other¬ 
wise  good  switchboard  panel.  Consequently,  the  scheduled 
tests  of  an  insulating  substance  can  only  be  taken  as  in¬ 
dicating  how  it  can  behave  if  it  is  good,  and  not  necessarily 
how  it  will  operate  when  subjected  to  actual  service  condi¬ 
tions. 
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ANNUAL  MEETING  OF  THE  AMERICAN  INSTITUTE  BUST  OF  JOSEPH  HENRY  PRESENTED  TO  THE 
OF  ELECTRICAL  ENGINEERS.  ASSOCIAZIONE  ELETTROTECNICA  ITALIANA. 


’J'lic  annual  inciting  of  the  American  Institute  of  Elec¬ 
trical  I'.ngineers  was  held  on  .May  21  in  the  Engineering 
Societies  Building,  .\'ew  York,  President  Dunn  presiding. 
J'he  first  business  was  the  consideration  of  the  annual 
report  of  the  hoard  of  directors,  which  had  been  printed 
and  distributed  in  advance  and  was  therefore  very  brieflv 
abstracted  by  Secretary  E.  L.  Hutchinson.  It  is  grati¬ 
fying  to  note  that  the  income  for  the  year  left  a  surplus 
of  about  $5.fK)o  over  expenditures.  The  rejntrt  was  form¬ 
ally  adopted  and  placed  on  file. 

The  next  formal  business  was  the  announcement  of  the 
result  of  the  election  of  officers  for  the  coming  vear,  who 
are  as  follows:  President,  Mr.  Ralph  D.  Mershon;  vice- 
presidents,  Messrs.  William  S.  Murray,  .Yrthur  W.  Berres- 
ford  and  S.  1).  Sprong;  managers,  Messrs.  Comfort  .A. 
•Adams,  William  B.  Jackson,  William  McClellan  and  J. 
h'ranklin  Stevens;  treasurer,  Mr.  George  A.  Hamilton,  and 
secretary,  Mr.  !•'.  L.  Hutchinson.  In  the  midst  of  applause 
1 ’resident  Dunn  formally  declared  these  officers  elected. 

The  next  announcement  was  the  result  of  the  ballot  on 
the  constitutional  amendments  relating  to  the  election  of 
the  secretary  and  changes  in  the  grades  of  membershii>. 
Out  of  3314  valid  ballots  cast  in  the  vote  on  the  amend¬ 
ment  relating  to  the  office  of  secretary,  3034  were  in  favor 
of  and  j8o  against  the  amendment.  President  Dunn  an¬ 
nounced  that  the  constitutional  requirements  for  the  i)as- 
sage  of  an  amendment  had  been  complied  with  and  form¬ 
ally  declared  the  constitution  amended.  The  vote  on  the 
amendment  relating  to  an  additional  grade  of  membership 
consisted  of  3372  valid  ballots,  of  which  2S00  were  for  and 
572  against  the  proposition.  'The  ])resident  again  declared 
that  the  constitutional  retiuirements  had  been  met  and  de¬ 
clared  the  amendment  in  force,  amid  enthusiastic  applause. 

The  feature  of  the  evening  was  the  presentation  of  a 
bronze  bust  of  Joseph  Henry  to  the  .\ssociazione  Elettro- 
tecnica  Italiana.  The  formal  presentation  on  behalf  of 
the  Institute  was  made  by  President  Dunn,  and  the  bust 
was  received  for  the  Italian  society  by  its  specially  ap¬ 
pointed  delegate,  Mr.  Philip  'I'orchio,  also  a  member  of 
the  Institute.  Mr.  Torchio  formally  acknowledged  the 
gift  hy  reading  a  letter  from  Secretary  General  Parvo- 
passu  of  the  Italian  society  to  Secretary  Hutchin.son  of 
the  Institute,  and  a  cablegram  from  President  Lori  of  the 
Italian  society  to  President  Dunn,  concluding  with  a  brief 
address  in  which  he  referred  to  the  gift  of  the  bust  of 
I'erraris  to  the  Institute  from  the  Italian  society. 

On  this  occasion  Dr.  Charles  .A.  Doremus,  in  behalf  of 
Dr.  Henrv  1C  Waite,  of  Xew  York,  presented  the  Insti¬ 
tute  with  the  astatic  galvanometer  which  was  removed 
from  Henry’s  laboratory  at  Washington  and  purchased 
hv  William  Green,  of  the  Smithsonian  Institution,  who  in 
turn  gave  it  to  Dr.  Waite.  Dr.  Doremus  also  presented 
the  Institute  with  one  of  the  famous  coils  made  by  Prof. 
Henrv  and  used  in  his  experiments  on  self-induction. 
'I'his  same  coil  was  used  for  many  years  by  Prof.  R.  Ogden 
Doremus  in  presenting  Henry's  demonstrations  to  the  stu¬ 
dents  at  the  College  of  the  City  of  Xew  York.  The  gifts 
to  the  Institute  from  Dr.  Waite  and  the  family  of  Prof. 
Doremus  were  appropriately  acknowledged  hy  President 
Dunn. 

.A  part  of  the  formal  jjrogram  was  a  paper  by  Mr.  John 
C.  Barclay  on  “Henry  as  the  Inventor  of  the  Telegraph,” 
hut  owing  to  Mr.  Barclay's  unavoidable  absence  his  manu¬ 
script  was  read  hv  title,  and  President  Dunn  then  intro¬ 
duced  Dr.  M.  I.  Pupin,  who  delivered  a  splendid  address 
on  “The  Debt  We  Owe  to  Henry  as  a  Scientist.”  A  brief 
abstract  of  this  address  will  be  found  elsewhere.  At  the 
close  of  these  exercises  the  meeting  adjourned  and  was  fol¬ 
lowed  hv  the  usual  smoker. 


I  he  cordial  and  friendly  relations  existing  between  the 
American  Institute  of  Electrical  Engineers  and  the  Asso- 
ciazione  Elettrotecnica  Italiana,  already  attested  by  the 
gift  to  the  Institute  of  the  bust  of  Galileo  Eerraris  from 
the  Italian  society,  has  just  received  further  accentuation 
by  the  presentation  of  a  bronze  bust  of  Joseph  Henry  to 
the  Italian  society  from  the  Institute.  The  formal  presen¬ 
tation  was  made  on  May  21  at  the  annual  meeting  of  the 
.American  Institute  of  Electrical  Engineers,  on  which  oc¬ 
casion  the  Italian  society  had  appointed  a  committee  of 
resident  Xew  York  members,  with  Mr.  Idiilip  Torchio  as 
chairman,  to  receive  the  gift  on  behalf  of  their  society. 
President  Dunn  of  the  Institute  formally  presented  the 
luist  to  the  Italian  society  at  the  close  of  a  sympathetic 
address,  in  which  he  sketched  the  close  bonds  of  friend¬ 
ship  between  the  Institute  and  the  Italian  society. 

Mr.  Philip  Torchio  responded  on  behalf  of  the  .\sso- 
ciazione  Elettrotecnica  Italiana  with  a  brief  address  of 
thanks.  The  remainder  of  the  program  consisted  of  an 
atldress  by  Dr.  M.  1.  I’upin  on  "The  Debt  We  Owe  to 
Henry  as  a  Scientist”  and  a  short  paper  by  Mr.  John  G. 
Barclay,  formerly  chief  engineer  of  the  Western  Union 
Telegraph  Gompany,  on  "Henry  as  the  Inventor  of  the 
relegrajih."  In  the  unavoidable  absence  of  Mr.  Barclay 
his  paper  was  read  by  title  and  will  appear  in  the  Insti¬ 
tute  Proceedings. 

rile  feature  of  the  evening  was  the  inspiring  address 
delivered  by  Dr.  Pupin  on  Henry  as  a  scientist.  Dr. 
Pujiin  sketcheil  the  development  of  electrical  science  from 
the  period  of  (jray's  discovery  of  electrical  conduction, 
in  1729,  down  through  the  discoveries  of  h'ranklin,  Gal- 
vani  and  \  olta,  to  the  opening  period  of  the  nineteenth 
century,  then  dwelling  upon  the  researches  of  Oersted  and 
Amiiere.  At  this  time  three  great  men,  V'olta,  Oersted 
and  Ampere,  accomplished  more  in  the  space  of  twenty 
years  than  had  been  accomplished  before  in  the  science  of 
electricity  in  2500  years.  Their  work  marked  the  begin¬ 
ning  of  the  great  period  of  electrical  discovery,  in  which 
Joseph  Henry  and  Michael  Faraday  were  soon  to  join. 
The  independent  discovery  of  the  principle  of  electromag¬ 
netic  induction  by  Earaday  and  Henry  was  the  beginning 
of  the  wonderful  modern  era  of  electrical  science. 

Following  the  discoveries  of  Oersted  and  .Ampere  came 
the  work  of  Arago,  who  showed  that  electricity  in  motion 
is  capable  of  magnetizing  a  steel  needle,  and  then  came 
Sturgeon,  who  invented  the  electromagnet  in  1823.  At 
this  time  Joseph  Henry  was  but  twenty-four  years  of  age 
and  engaged  as  a  private  tutor  in  Albany.  X.  Y..  spending 
his  leisure  time  in  studying  mathematics  and  analytical 
mechanics.  Becoming  interested  in  electrical  science,  he 
rose  in  less  than  five  years  to  be  the  only  authority  at  that 
time  on  electromagnets.  His  studies  in  this  direction  led 
to  the  discovery  in  1831  of  electromagnetic  induction. 
Henry’s  character  was  one  of  extreme  modesty,  and  he 
shrank  from  ever  advancing  himself  as  a  rival  to  the  great 
I'araday  in  the  discovery  of  the  law  of  induction,  and  con¬ 
sistently  he  refused  to  claim  as  his  own  the  invention  of 
the  electromagnetic  telegraph.  In  fact,  he  referred  to  his 
telegraph  as  Mr.  Barlow’s  project  and  never  laid  any 
claim  to  it.  Moreover,  in  1856,  he  recommended  that  an 
extension  of  the  Morse  patent  be  granted  to  Morse. 

Dr.  Pupin  referred  to  the  proposal  originally  advanced 
by  Prof.  F.  B.  Crocker  that  the  unit  of  self-induction  be 
named  after  Henry.  At  the  International  Congress  at 
Chicago  in  1893  this  proposal  was  adopted,  and  it  is  im¬ 
pressive  to  recall  that  the  motion  for  adoption  was  made 
by  Ayrton  and  seconded  by  Mascart,  the  presiding  officer 
being  none  other  than  the  famous  Helmholtz.  Dr.  Pupin 
referred  to  another  electrical  phenomenon  which  was  dis- 
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covered  by  Henry  and  described  by  him  before  the  Philo¬ 
sophical  Society  in  1842,  namely,  the  oscillatory  nature  of 
the  discharge  of  a  Leyden  jar.  Henry  also  demonstrated 
the  magnetic  effect  of  such  oscillations,  and  a  study  of  this 
problem  absorbed  him  for  a  considerable  period.  In  clos¬ 
ing,  the  speaker  referred  to  Henry’s  great  service  to  his 
country  in  organizing  the  Smithsonian  Institution  along 
the  lines  which  were  intended  by  its  founder,  Smithson, 
when  there  w’as  great  danger  that  politicians  and  intriguers 
at  Washington  would  seize  the  foundation  for  purely 
selfish  purposes. 

At  the  close  of  this  earnest  and  interesting  address  on 
the  life  work  of  Joseph  Henry,  President  Dunn  conveyed 
to  the  speaker  the  thanks  of  the  Institute  for  the  inspira¬ 
tion  which  he  brought  to  this  notable  occasion  and  for  so 
vividly  portraying  the  true  scientific  spirit.  President 
Dunn  then  concluded  by  extending  the  thanks  of  the  In¬ 
stitute  to  the  well-known  sculptor  who  executed  the  bust. 
Mr.  Herbert  Adams,  who  attended  as  the  Institute’s  guest. 


GOVERNMENT  AND  THE  ALUMINUM  INTEREST. 

On  May  16  the  government  filed  a  petition  in  ecpiity  in 
the  federal  court  at  Pittsburgh,  Pa.,  against  the  Aluminum 
Company  of  America,  under  an  understanding  with  the  com¬ 
pany  that  a  decree  would  be  entered  enjoining  it  in  certain 
of  its  contractual  relations,  as  was  forecast  in  the  Elec¬ 
trical  ll'orld,  March  30,  1912,  page  670.  The  petition 
alleges  that  the  company  controls  over  90  per  cent  of  the 
known  deposits  of  bauxite  in  the  United  States  and  Canada; 
that  it  produces  virtually  80  per  cent  and  consumes  nearly 
100  per  cent  of  the  alumina  used  in  the  manufacture  of 
aluminum,  and  that  it  manufactures  practically  100  per 
cent  of  the  crude  and  semi-finished  aluminum  produced  in 
the  L^nited  States  and  Canada. 

It  is  also  charged  that  the  company  controls  and  sells 
over  70  per  cent  of  the  aluminum  cooking  utensils  in  this 
country,  over  50  per  cent  of  the  aluminum  castings  and 
over  70  per  cent  of  all  aluminum  goods  of  general  character 
made  and  sold  in  the  United  States. 

The  petition  alleges  further  that  the  company  entered 
into  agreements  with  certain  domestic  and  foreign  concerns 
binding  them  not  to  engage  in  the  manufacture  of  aluminum 
or  the  sale  of  the  product  or  its  base  to  any  but  the  de¬ 
fendant.  and  also  charges  that  the  latter  so  carried  on  its 
affairs  that  competitors  were  at  its  mercy  for  their  supply 
of  raw  materials.  It  is  further  stated  that  the  Aluminum 
Company  of  America,  known  originally  as  the  Pittsburgh 
Reduction  Company,  was  incorporated  in  1888  with  a 
capitalization  of  $20,000.  which  was  increased  in  1899  to 
$1,000,000;  that  $720,000  of  this  amount  was  estimated  as 
the  value  of  certain  patents  issued  to  Mr.  Charles  M.  Hall 
for  a  process  for  the  manufacture  of  aluminum,  and  that 
the  company  has  grown  rapidly  in  size  and  strength  until 
it  and  its  subsidiary  corporations  now  own  assets  estimated 
at  $27,000,000.  A  profit  of  17  per  cent  on  this  investment 
in  1910  is  admitted  by  the  defendant,  according  to  the 
petition,  which  states  that  the  prices  now  charged  for 
aluminum  are  not  in  ])roportion  to  cost  of  manufacture. 

It  is  not  claimed  by  the  government  that  it  was  unlawful 
for  the  defendant  to  exclude  all  others  from  the  manufac¬ 
ture  of  aluminum  prior  to  expiration  of  its  patents  in 
1909.  but  it  is  held  that  its  operation  since  then  has  been 
unlawful.  The  contention  is  also  made  that  the  possession 
of  a  practical  monopoly  of  raw  material  must  be  consid¬ 
ered  in  determining  whether  the  company  operates  in  re¬ 
straint  of  trade.  An  injunction  is  asked  by  the  govern¬ 
ment  to  prevent  the  continuance  or  repetition  of  any  of 
the  alleged  unlawful  practices  and  contracts  and  to  prohibit 
the  company  from  purchasing  or  combining  with  any  inde¬ 
pendent  concerns  in  the  industry.'  This'‘'decree  became 
effective  upon  the  filing  of  the  petition. 


WESTINGHOUSE  ANNUAL  REPORT. 


The  report  of  the  operations  of  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  and  of  its  subsidiary  com¬ 
panies  for  the  fiscal  year  ended  March  31,  1912,  shows  that 
the  sales  billed  last  year  were  $3,922,866  less  than  those 
billed  in  the  preceding  year,  when  the  business  of  the  com¬ 
pany  was  the  largest  in  its  history.  The  total  sales  for  the 
year  were  $34,196,446,  as  compared  with  $38,119,312.  In 
his  remarks  to  the  stockholders,  Mr.  Guy  E.  Tripp,  chair¬ 
man  of  the  board  of  directors,  attributes  this  decrease  in 
part  to  a  reduction  in  output,  and,  to  a  larger  extent,  to 
lower  prices  obtained  for  the  products. 

A  comparative  statement  of  operations  of  the  Westing¬ 
house  Electric  &  Manufacturing  Company  and  its  subsidiary 
manufacturing  companies  in  the  United  States  for  the  past 
two  years  is  shown  herewith.  These  subsidiaries  are  the 
Westinghouse  Lamp  Company,  operating  plants  in  Rloom- 
field,  X.  J.,  and  New  York  City;  the  Bryant  Electric  Com¬ 
pany  and  the  Perkins  Electric  Switch  Manufacturing  Com¬ 
pany,  operating  plants  at  Bridgeport.  Conn.,  and  the  R.  D. 
Xuttall  Company,  operating  a  i)lant  at  Pittsburgh,  Penn. 

TAIU.E  I. — COMPARISON  OK  EARNINOS. 


Yb\r  Ended  M.\rch  31. 


1912.  j 

1 

1911. 

Decrease. 

(iross  earnings — sales  billed. 

$34,196,446  ' 

$38,119,312 

$3,922,866 

Cost  of  sales,  including  all  sell¬ 
ing,  administration  and  gen¬ 
eral  expenses . 

30.604,8.‘;0  , 

32,510,547 

1.905,697 

Net  manufacturing  pmfits. .  . 

$3.. 39 1.596 

$5,608,765 

2,017,169 

Other  income . 

1 . 160,442 

1,515,531 

355.089 

Total  net  income . | 

$4,752,038  ' 

$7,124,296 

$2,372,258 

Deductions  from  income,  for 
inventory  adjustments,  ex-i 
traordinarv  items,  etc . 

708,917  : 

657,704 

*51,213 

Balance  for  charges . 

$4,043,121 

$6,466,592 

$2,423,471 

Interest  charges  . 

1,599,028  ’ 

1,585.487 

*13,541 

Sundus  for  the  year . 

$2,444,093 

$4,881,105 

$2,437,012 

Previous  surplus . 

5,964,225 

5,668,948 

*295,277 

Profit  and  loss  credits  . 

126,628  1 

!  680,309 

553,681 

Total  surplus . 

$8,534,946 

$11,230,362 

$2,695,416 

Deductions: 

Preferred  dividends . 

$279,909 

'  $279,909 

•Accumulated  preferred  divi¬ 
dends  . 

349.886 

$349,886 

352,117 

1 ,050,285 

*352.117 

Depreciation  of  investments 

j  3.591,123 

2,540,838 

Reserved  for  accounts  re¬ 
ceivable  . 

1  589,774 

589,774 

Miscellanetjus . 

203,671 

455,440 

251 . 769 

Total  deductions . 

$1,885,982 

$5,266,136 

$3,380,150 

Profit  and  loss  suridus . 

6,648,964 

5,964,226 

*684.738 

♦Increase. 


The  value  of  unfilled  orders  as  of  .March  31,  1912.  was 
$8,137,961.  which  compares  with  $7,616,058,  as  of  March  31, 
1911.  During  the  month  of  April  last  the  value  of  orders 
booked  exceeded  that  of  any  month  during  the  year  ended 
March  31,  1912.  with  the  result  that  the  value  of  unfilled 
orders  as  of  .\pril  30.  1912.  was  $9,218,302. 

The  report  states  that  the  suit  brought  against  the  West¬ 
inghouse  and  other  companies  by  the  United  States  with 
respect  to  the  incandescent  lamp  business,  to  which  refer¬ 
ence  was  made  in  the  preceding  report,  was  terminated 
during  the  year  by  the  entry  of  a  decree  which  has  not 
seriously  affected  the  conduct  of  the  Westinghouse  lamp 
business. 

The  gross  earnings,  net  manufacturing  profits  and  sur¬ 
plus  for  the  past  six  years  ending  March  31  compare  as 
shown  in  Table  11. 

Deductions  from  the  total  surplus  included  7  per  cent 
preferred  dividends,  amounting  to  $279,909,  and  a  dividend 
of  I  per  cent,  or  $352,117,  on  the  common  stock,  which  was 
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declared  March  27,  1912.  These  deductions  left  a  balance 
of  $7.(m99.249.  against  which  depreciations  of  investment 
were  written  off  as  follows:  Stock.  Westinghouse  Electric 
t  omi)any,  Ltd.,  $250,000;  debentures,  Societe  filectrique 
Westinghouse  de  Kussie,  $245,245;  and  bonds.  Lackawanna 
Wyoming  Rapid  Transit  Company.  $557,042.  making  a 
total  of  $i,050,2S5,  and  leaving  a  surplus  as  of  March  51, 
1912.  of  $6,64iS,9()4.  The  balance  sheet  as  of  that  date 
shows  total  assets  of  $82.()20,655.  of  which  the  principal 


l  Alil  K 

11. - COM  I’.VKISON 

OF  E.\R. NINOS  1907 

-1912. 

1  Not  .Manufa.'tur  Si 

irpliis  tor  the 

\  fa  r 

tifiiss  i-.arninns. 

1  iiiK  I’nifit. 

Voar, 

l'M2 

S.M  ,  196,446 

S.4,591  ,.496  i 

82,44  4,09.4 

IMll 

.48, 119, .412 

5,608,76.4 

4,881 ,105 

I'MO 

29,248.682 

,4,552,978 

.4,060,664 

1Q0<> 

20,606,592 

650,784 

*1 .405,015 

1908 

.42,844,829 

2,54.4,682  ' 

950,8.45 

1907 

j  .4.4,026,240 

*4,1  79,  5  75  1 

2,7  7.4,  174 

The  funded  debt  as  of  March  51,  1912,  was  $22,554,000,  and 
current  liabilities  were  $5,047,874. 

\'ery  little  space  is  given  in  the  report  to  the  affairs  of 
the  foreign  W  estinghouse  companies  in  which  the  company 
has  the  largest  investments.  These  companies  were  de¬ 
scribed  at  considerable  length  in  the  previous  report.  In 
his  remarks  to  the  stockholders  Mr.  ITipp  states  that  there 
were  no  unusual  developments  during  the  past  year  in  con¬ 
nection  with  the  affairs  of  these  foreign  companies.  The 
British,  French  and  Canadian  Westinghouse  companies  all 
improved  in  net  profit  during  the  year  ended  Dec.  51.  1911. 
as  compared  with  the  previous  year,  and  some  improve¬ 
ment  was  also  shown  by  the  Russian  company.  Owing  to 
the  war  between  Italy  and  Turkey,  the  Italian  government 
has  delayed  the  further  electrification  of  the  state  railways, 
and  as  no  orders  were  received  for  electric  locomotives  by 
the  Italian  company  during  the  year  ended  Dec.  51,  1911, 
its  business  showed  some  falling  off. 


items  arc  as  follows:  Property  and  plant,  $19,195,188;  in¬ 
vestments.  $25,584,515:  current  assets.  $19,848,706;  patents, 
charters  and  franchises,  $6,097,742. 

Discus^ing  the  assets,  the  report  states  that  the  property 
and  plant  item  as  above  represents  an  increase  of  $1,505,042 
over  that  for  the  previous  year.  Ibis  increase  is  chieffy 
due.  it  states,  to  completion  of  the  extensions  of  the  build¬ 
ings  on  the  additional  ground  purehased  for  the  Newark 
( .\.  J.)  j)lant  that  were  in  progress  at  the  close  of  last 
year,  to  which  reference  was  made  in  the  previous  report 
(  ffher  items  contributing  to  the  increase  in  this  item  were 
the  jiurchase  of  a  new  plant  at  Pittsburgh  by  the  R.  1). 
.Xuitall  Company,  which  had  jireviously  occupied  leased 
jiremises  not  well  adapted  to  its  manufacturing  require¬ 
ments.  and  the  erection  of  a  new  four-story  and  basement 
building  and  other  improvements  at  the  ILast  Pittsburgh 
works. 

The  purchase  at  Newark,  N.  J.,  and  that  by  the  Nuttall 
company  at  Pittsburgh  include  considerable  real  estate  not 
yet  occui)ied  by  buildings,  erection  of  which  later  on  will 
still  further  increase  the  manufacturing  facilities  of  the 
Westinghouse  company.  The  buildings  already  erected 
have  resulted  in  a  considerable  increase  in  the  outjiut  and 
efficiency  of  each  of  these  plants,  d'he  plans  mentioned  in 
the  previous  report  for  the  erection  of  foundry  and  pattern 
buildings  at  Trafford  City,  Pa.,  have  not  been  carried  out. 
but  it  is  possible  that  the  erection  of  these  l)uildings'  will 
be  started  during  the  current  year.  'I'lie  lease  of  the  prop¬ 
erties  on  which  the  Westinghouse  conq)anv  operates  an 
iron  foundry  at  Pittsburgh  has  been  extended. 

rile  aggregate  book  value  of  investments  as  of  March  51. 
I<)12.  shows  a  decrease  of  $650,120  as  compared  with  the 
book  value  as  of  March  51,  1911.  The  report  states  that 
the  only  important  cash  investments  made  during  the  past 
year  were  $145,041  bonds  of  the  Westinghouse  Electric  & 
Manufactijring  Company,  which  were  intrchased  in  antici¬ 
pation  of  sinking  fund  requirements  due  Dec.  51,  1912.  and 
$481,555  debentures  of  the  Societa  Italiana  Westinghouse 
which  were  received  in  payment  for  cash  advances  made 
jiartly  during  the  year  ended  March  51,  1911.  and  to  which 
reference  was  made  in  the  report  for  that  year. 

Phe  charges  to  patent  account  during  the  year  aggre¬ 
gated  less  than  $25,000.  .Ml  other  expenses  for  patents, 
iicense-;.  development  and  ex])erimcntal  work  were  charged 
to  expenses  and  were  included  in  the  cost  of  sales.  The 
statement  of  liabilities  shows  capital  stock  of  $40.6(_)8.987. 
of  which  the  preferred  stock  amounts  to  $5,998,700  and 
common  stock  to  $56,700,287.  Of  this,  $55,195,287  is  in 
the  hands  of  the  public  and  $1,507,000  is  in  the  treasury. 


NATIONAL  FIRE  PROTECTION  ASSOCIATION. 

Phe  sixteenth  annual  meeting  of  the  National  b'ire  Pro¬ 
tection  Association  was  held  in  Chicago  on  May  14  to  16. 
with  an  attendance  of  about  500.  The  association  conducts 
an  educational  campaign  against  fire  waste  from  an  office 
in  Boston,  where  Mr.  Franklin  11.  Wentworth  is  the  salaried 
secretary  and  treasurer,  .\mong  the  active  members  are 
the  American  Institute  of  Electrical  Engineers.  American 
I'dectric  Railway  .\ssociation.  National  Electrical  Siqiply 
Jobbers'  .Association,  National  Association  of  Electrical 
Inspectors.  National  Electrical  Contractors’  .Association 
and  National  Electric  Light  Association.  Most  of  the 
active  members,  however,  are  representatives  of  insurance 
interests.  An  effort  was  made  to  broaden  the  scope  of  the 
association  by  admitting  individuals,  firms  and  corporations 
to  active  membership,  instead  of  restricting  them  to 
associate  membership  with  no  vote,  but  action  was  deferred 
for  one  year. 

Mr.  W.  H.  Merrill,  manager  of  the  Underwriters’  Labo¬ 
ratories.  Chicago,  president  of  the  association,  presided  at 
the  convention.  Reports  of  the  committees  covered  a  wide 
range  of  subjects,  only  two  being  of  direct  electrical  in¬ 
terest.  The  first  of  these  was  presented  by  Mr.  C.  11. 
Patton,  of  Cleveland,  and  was  a  progress  report  on  “Elec¬ 
tric  Railway.  Light  and  Power  Properties.'’  Since  the  last 
convention  recommendations  have  been  received  for  modi¬ 
fications  in  existing  rules  for  carhouse  construction  and 
protection.  There  is  a  conflict  between  the  standards  of 
the  National  I'ire  Protection  Association  and  those  of  the 
Central  Traction  and  Lighting  Bureau  and  the  .American 
Edectric  Railway  .Association.  The  committee  reported  that 
it  does  not  appear  advisable  to  attempt  to  modify  the 
N.  I'.  P.  .-A.  standards  until  such  time  as  the  three  associa¬ 
tions  can  get  together  and  agree  on  one  national  standard. 
Phe  committee  was  continuecl  in  the  hope  that  a  joint  con¬ 
ference  may  be  arranged. 

Mr.  I'.  IL  Cabot,  of  Boston,  presented  a  brief  report 
from  the  electrical  committee,  which  is  ctmeerned  with  the 
safe  installation  of  electrical  equipment  to  prevent  damage 
from  fire.  .A  new  rule  has  been  adopted  in  relation  to 
moving-picture  machines,  allowing  such  machines  to  be 
driven  by  a  motor.  'Phere  is  a  slight  change  in  the  rule 
relating  to  the  manner  of  installing  signaling  wires  entering 
buildings,  and  there  has  also  been  some  change  in  the 
marking  of  switches  to  enable  manufacturers  to  nut  on  the 
market  the  kind  of  product  they  find  desirable.  'Phe  com¬ 
mittee  presented  a  resolution  thanking  Mr.  C.  M.  (ioddard. 
of  Boston,  for  his  very  efficient  service  for  a  long  term  of 
years  as  secretary  of  the  Underwriters’  National  Electric 
.Association.  Mr.  Cabot,  on  behalf  of  the  association,  pre¬ 
sented  to  Mr.  (ioddard  a  three-jiiece  silver  service. 
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Before  adjournnieiit  Mr.  Powell  Evans,  of  IMiiladelphia, 
made  a  plea  for  more  systematic  work  to  prevent  fire 
waste.  'I  he  association  is  doing  valuable  work  along  edu¬ 
cational  lines,  but  Mr.  Evans  thinks  that  there  should  be 
an  enlargement  of  its  activities  by  direct  co-operation  with 
states  and  municipalities  in  legislative  matters.  He  advo¬ 
cates  a  broad  program  of  this  sort  and  his  suggestions  were 
referred  to  the  e.xecutive  committee.  The  (jnestion  of  rec¬ 
ommending  the  e.xclusive  use  of  motor-driven  fire  engines 
was  also  referred  to  the  executive  committee. 

Officers  were  elected  as  follows:  President,  Mr.  11.  E. 
Phillips,  Hartford,  Conn.;  vice-president.  Mr.  (leorge  M. 
Robertson.  .San  b'ranci.sco ;  secretary  and  treasurer.  Mr. 
b'ranklin  H.  Wentworth,  Boston;  chairman  of  e.xecutive 
committee.  .Mr.  I*'.  J.  T.  Stewart.  New  York,  .\fter  Mr. 
Merrill  had  retired  from  the  chair  Mr.  (joddard  took  the 
floor,  and  at  the  conclusion  of  a  felicitous  speech  pre¬ 
sented  to  Mr.  .Merrill  a  pair  of  silver  candlesticks,  .\fter 
adjournment  a  visit  of  inspection  was  made  to  the  Under¬ 
writers”  Laboratories,  where  some  interesting  tests  were 
made.  I'he  executive  committee  will  choose  the  next  place 
of  meeting. 


SCHENECTADY  MEETING  OF  THE  A.  I.  E.  E. 


The  two  hundred  and  seventy-third  regular  meeting  of 
the  .\merican  Institute  of  Electrical  Engineers  was  held 
at  Schenectady.  X.  Y.,  on  May  17,  in  the  convention  hall 
of  the  Mohawk  (iolf  Club,  under  the  auspices  of  the 
Schenectady  Section.  The  opening  session  was  called  to 
order  at  g  a.  m.  by  President  Dunn,  with  about  300  mem¬ 
bers  and  guests  in  attendance,  and  Mayor  George  R.  Lunn 
of  Schenectady  delivered  a  cordial  address  of  welcome, 
which  was  appropriately  responded  to  by  Dr.  C.  P.  Stein- 
metz.  very  interesting  technical  program  of  ten  papers, 
as  announce<l  previously,  was  then  taken  up.  Abstracts 
of  the  i)apcrs  and  discussions  appear  below.  At  the  close 
of  the  morning  session  Chairman  E.  B.  Merriam  of  the 
local  section  called  attention  to  the  afternoon  program, 
which  consisted  of  inspection  trips  to  the  Schenectady 
works  of  both  the  General  Electric  Company  and  the  Amer¬ 
ican  Locomotive  Company  and  also  to  the  Schenectady 
Water  Works,  the  routes  being  arranged  so  that  these 
visits  c<mld  be  combined  in  several  ways,  as  desired.  For 
those  who  preferred,  however,  the  courtesies  of  the  club 
were  extended  for  tennis  and  golfing.  .\n  informal  buffet 
luncheon  was  served  to  all  present. 

At  6  p.  m.  a  ‘‘Dutch'’  dinner  was  served  at  the  club 
house,  the  attendance  being  even  larger  than  expected. 
.Yfter  the  courses  had  been  served  Chairman  Merriam 
presided  as  toastmaster  and  called  on  several  members  for 
informal  speeches.  Among  those  who  spoke  were  Past- 
president  Scott,  Mr,  P.  M.  Lincoln.  Mr.  W.  B.  Potter,  Prof. 
J.  P.  Jackson  and  President  Dunn.  Following  these  re¬ 
marks,  some  of  which  were  semi-humorous  and  others  in 
a  serious  vein,  those  present  adjourned  to  the  convention 
hall  and  attended  the  evening  technical  session.  At  the 
close  of  the  latter  there  was  an  informal  smoker  and  social 
gathering,  marking  the  close  of  a  very  successful  and 
profitable  meeting.  There  was  an  unexpectedly  large  at¬ 
tendance.  the  total  registration  numbering  350  members 
and  guests.  The  entire  program,  both  technical  and  social, 
was  thoroughly  enjoyed. 

MORNING  SESSION. 

COMPRESSION  CHAMBER  LIGHTNING  ARRESTER  AND  THE  PRO¬ 
TECTION  OF  DISTRIBUTION  CIRCUITS. 

The  opening  paper  was  presented  by  Messrs.  E.  E.  F. 
Creighton  and  F.  R.  Shavor  on  the  above  topic,  describing 
a  new  type  of  inclosed  multigap  arrester  with  antennas  and 
a  series  resistor,  designed  particularly  for  the  protection 
of  2300-volt  pole-type  transformers.  The  arrester  is  self- 


contained  in  a  porcelain  tube,  which  incloses  the  resistor 
and  below  it  a  series  of  gaps  between  metal  units  con¬ 
structed  of  special  alloy,  the  tube  being  hermetically  sealed 
at  top  and  bottom.  The  average  value  of  resistance  em¬ 
ployed  is  23  ohms,  which  gives  a  discharge  rate,  assuming 
a  15,000-volt  lightning  stroke  at  the  arrester  terminals, 
equal  to  650  amp.  The  antennas  increase  the  grounded 
electrostatic  capacity  of  each  metal  electrode  in  the  gap 
series,  prcxlucing  uniformity  of  the  spark  ptitential  and 
diminishing  its  magnitude  exactly  one-half  as  compared 
with  the  spark  potential  without  antennas.  The  increased 
chamber  pressure,  due  to  gas  expansion  attending  dis¬ 
charge,  tends  to  extinguish  the  arc.  I'he  most  desirable 
value  of  spark  potential  is  about  0.7  of  the  value  at  which 
the  transformer  insulation  is  tested;  this  value  is  appar¬ 
ently  safe  for  the  transformer  and  at  the  same  time  pro¬ 
tects  against  internal  surges  which  reach  a  dangerously 
high  potential.  In  the  case  of  very  severe  direct  strokes 
the  heat  suddenly  developed  by  the  resistor  will  shatter  the 
porcelain  tube  ami  the  arrester  will  clear  itself  automatic¬ 
ally  from  the  line. 

HUMAN  accuracy:  MULTI-RECORDER  FOR  LIGHTNING  BHE- 
NO.MENA  AND  SWITCHING. 

The  paper  on  this  subject  presented  by  Messrs.  E.  E.  F. 
Creighton.  H.  F!.  Nichols  and  P.  E.  Hosegood  first  took  up 
at  some  length  the  psychological  aspect  of  human  accuracy 
in  observing  rapidly  occurring  events,  particularly  under 
the  stress  of  excitement  or  anxiety,  and  pointed  out  the 
great  e.xtent  to  which  even  trained  observers  will  vary  in 
their  descriptions  of  the ^  same  rapidly  occurring  phenom¬ 
enon.  A  number  of  e.xamples  of  this  were  cited  in  the 
field  of  electrical  phenomena  and  the  advantages  of  having 
an  automatic  recording  device  were  pointed  out.  The 
authors  have  developed  such  a  device  for  keeping  a  record 
of  electrical  switching  operations  and  the  operation  of 
lightning  arresters,  which  they  term  a  multi-recorder.  Any 
phenomenon  may  be  recorded  which  in  some  way  can  be 
made  to  close  an  electrical  contact  or  pro<luce  a  marked 
change  in  the  properties  of  an  electrical  circuit.  The  prin¬ 
cipal  parts  of  these  multi-recorders  comprise  a  master 
clock,  time-wheels  for  printing,  record-wheels  or  pencils, 
the  printing  mechanism,  the  paper-driving  mechanism  and 
the  outside  contacts  which  actuate  the  mechanism  in  re¬ 
sponse  to  the  occurrence  of  phenomena  which  it  is  desire<l 
to  record. 

STUDIES  OF  PROTECTION  AND  PROTECTIVE  APPARATUS  FOR 
ELECTRIC  RAILWAYS. 

In  a  comprehensive  jiaper  Messrs.  E.  E.  F.  Creighton. 
F.  R.  Shavor  and  R.  P.  Clark  discussed  protective  appa¬ 
ratus  for  electric  railways  and  the  application  of  aluminum 
arresters  to  this  class  of  work.  The  authors  first  investi¬ 
gated  the  relation  of  car  wiring  to  protection  in  general, 
and  found  it  imperative  to  avoid  placing  any  wire  that 
carries  lightning  current  near  or  parallel  to  any  of  the 
wiring  in  which  damage  might  occur  as  the  result  of 
induced  charges.  The  experiences  in  applying  aluminum 
arresters  to  the  system  of  the  Denver  (Col.)  City  Tram¬ 
way  Company,  where  lightning  disturbances  of  the  utmost 
severity  were  experienced,  were  described  in  detail.  Dis¬ 
cussing  the  choice  of  the  proper  type  of  arrester  for  a  given 
situation,  the  authors  point  out  that  the  ilirect-current 
aluminum  arrester,  directly  connected  without  gaps  or 
resistors,  gives  the  most  efficient  protection  known  and  is 
especially  applicable  where  the  total  elimination  of  risks  is 
very  important,  as  in  electric  locomotives.  Part  of  the 
paper  was  devoted  to  a  description  of  the  redesign  of  the 
early  magnetic  blowout  type  of  arrester,  illustrated  by 
numerous  oscillograms  which  served  an  important  part  in 
the  work. 

I*ROF.\G.\TIOX  OF  IMBULSES  OVER  TRANSMISSION  LINE. 

In  a  paper  on  this  subject  by  Messrs.  J.  IL  Cunningham 
and  C.  M.  Davis,  the  results  were  given  of  an  experimental 
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study  of  an  artificial  transmission  line  having  an  equiva¬ 
lent  length  of  12S  miles.  Momentary  impulses  were  itn- 
jiressed  upon  this  line  by  means  of  a  transformer  whose 
secondary  was  connected  to  the  line  circuit  and  whose 
primary  was  connected  to  a  direct-current  source  through 
a  drop  switch.  I'lie  details  of  this  artificial  transmission 
line,  including  its  design,  construction  and  performance 
tests,  were  given  in  an  Institute  jiaper  presented  in  Jan¬ 
uary,  1911.  15y  means  of  oscillograms  the  authors  inves¬ 

tigated  the  agreement  between  observed  inqnilses  and  those 
calculated  from  the  line  constants.  Although  the  sipiare 
of  the  total  line  resistance  was  less  than  the  quotient  of 
four  times  the  line  inductance  divided  by  the  line  capacity, 
which  is  the  condition  for  oscillatory  charging  and  dis¬ 
charging  in  circuits  containing  lumped  resistance,  induct¬ 
ance  and  capacity,  the  transient  impulses  observed  in  this 
line  were  always  of  non-oscillatory  character. 

SO.MK  .MECH.WUAL  CO.NSIDEK.XTIONS  OF  TR.\NSM  ISSIOX 
SYSTEMS. 

1  he  paper  by  Mr.  '1'.  A.  Worcester  on  mechanical  con¬ 
siderations  in  transmission  systems  jiresented  a  general 
discussion  of  the  more  prominent  features  in  mechanical 
design,  illustrated  by  several  examples  of  the  most  recent 
practice.  1  he  author  presented  a  curve  showing  the  rela¬ 
tion  between  the  cost  of  a  transmission  line  and  the  length 
of  the  spans,  which  exhibits  a  minimum  cost  for  spans  of 
700  ft.  'I'he  standard  span  loading,  in  addition  to  the  dead 
load,  is  an  ice  deposit  Yi  in.  thick,  in  conjunction  with  a 
wind  jiressure  of  8  lb.  per  square  foot,  at  a  temjierature 
of  o  deg.  b'ahr.  For  crossings  at  rivers,  highways  or  rail- 
roa<ls  the  ice  load  should  be  increased  to  in*  Ji'ttl  the 
wind  to  1 1  11).  riie  general  effect  of  span  failures  on  the 
tower  stresses  was  discussed  at  some  length,  with  particular 
relation  to  the  assumption  made  by  the  designer  in  refer¬ 
ence  to  the  number  of  conductors  which  mav  fail  simul¬ 
taneously.  Rigid  and  flexible  types  of  towers  were  dis¬ 
cussed.  and  the  advantages  of  the  latter  type  in  cheapening 
the  cost  of  construction  were  pointed  out. 

EI.EfTklC  AI.  cn  AKACTEKISTICS  OF  SL’SFEXSIOX  INSUl.ATOKS. 

rile  paper  by  Mr.  F.  W.  Peek.  Jr.,  presented  new  data 
on  the  electrical  characteristics  of  suspension  insulators, 
with  particular  attention  to  the  string  efficienev.  The  in¬ 
vestigation  covered  tests  on  various  sizes  of  insulators  of 
different  manufacture,  commencing  with  a  single  unit  and 
increasing  the  number,  one  at  a  time.  Comparisons  were 
made  between  the  tested  characteristics  and  the  calculated 
characteristics,  the  mathematical  analysis  underlying  the 
calculations  being  presented  in  the  paper.  The  author  sub¬ 
mitted  a  series  of  eight  conclusions,  which  are  summarized 
m  what  follows.  While  a  single  insulator-unit  may  show 
excellent  individual  characteristics,  it  may  he  unfit  for  use 
in  series  with  other  units  on  account  of  certain  inherent 
relations  between  the  mutual  capacity  and  the  ground 
capacity;  the  best  insulator  is  not  always  indicated  by  an 
arc-over  voltage  test  of  a  series  of  units,  but  this  test  should 
be  supplemented  by  a  study  of  corona  formation  in  the 
individual  units  and  a  comparison  of  the  arc-over  and 
theoretical  efficiency  curves;  when  the  mutual  capacity  is 
small  in  comparison  with  the  ground  capacity,  it  is  useless 
to  increase  the  number  of  units  beyond  a  certain  point ; 
insulation  for  extremely  high  voltages  will  probably  be 
obtained  by  short  strings  properly  designed  and  spaced, 
and  possibly  the  units  may  be  graded ;  a  high  string  effi¬ 
ciency  should  always  be  sought ;  the  arc-over  voltage  will 
generally  decrease  as  the  frequency  increases,  owing  to 
leakage,  and  it  will  also  decrease  with  rise  of  temperature 
and  fall  of  barometer;  the  wet  arc-over  voltage  will  vary 
to  a  great  extent  with  the  nature  of  the  spray  and  with  the 
temperature  and  resistance  of  the  rain,  and  after  reaching 
a  certain  critical  string  length  the  wet  arc-over  voltage 
may  exceed  the  dry  arc-over  voltage :  in  making  insulator 
arc-over  tests  one  side  of  the  transformer  should  be 


grounded,  and  precautions  should  be  taken  to  eliminate 
resonance. 

Discussion. 

Mr.  E.  M.  Hewlett  opened  the  discussion  and  pointed  out 
that  since  the  development  of  the  suspension  insulator 
was  first  announced  at  the  Niagara  Falls  meeting  of  the 
Institution  in  1907  operating  voltages  have  risen  from 
110.000  volts  to  140.000  volts  and  the  economic  range  f)f 
transmission  has  been  substantially  doubled.  He  an¬ 
nounced  that  the  reports  of  operation  from  the  140.000- 
volt  system  of  the  .\u  .Sable  Electric  Company,  covering 
now  a  period  of  several  months,  are  very  satisfactory.  It 
is  also  worth  noting  that  the  disk  type  of  insulator  is  some¬ 
times  cheaper  for  low-voltage  work  than  the  pin  type. 

Mr.  P.  M.  Lincoln,  referring  to  Mr.  Peek’s  paper,  ques¬ 
tioned  whether  the  reasons  for  obtaining  a  higher  arc- 
over  test  when  the  insulator  string  is  wet  had  been  cor¬ 
rectly  analyzed.  He  attributed  this  result  to  changes  in 
the  mutual  capacity  from  unit  to  unit  when  they  become 
wet,  and  suggested  grading  the  units  in  such  a  manner  as 
to  give  the  line  unit  the  maximum  mutual  capacity,  with 
the  object  of  obtaining  a  more  uniform  voltage  gradient. 

Continuing  the  discussion.  Mr.  William  McClellan 
pointed  out  the  mechanical  advantages  of  the  overhead 
ground  wire,  and  stated  that  one  of  the  im])ortant  advan¬ 
tages  of  the  suspension  type  of  insulator  is  its  flexibility, 
which  in  the  case  of  a  broken  span  adds  slack  to  the  ad¬ 
jacent  spans  and  thus  reduces  the  stresses.  He  cited  an 
instance  in  which  a  falling  tree  carried  down  fiv^e  conduc¬ 
tors  in  a  span,  leaving  only  one  remaining  besides  the 
ground  wire,  but  no  damage  to  the  towers  resulted ;  in  this 
case  six  insulator  units  were  employed  in  each  suspension, 
having  a  total  length  of  4^/2  ft.,  and  the  ground  wire  was 
a  5/16-in.  Siemens-Martin  strand. 

Mr.  C.  IC  Magnusson  read  a  communication  before  the 
meeting  giving  the  results  of  similar  tests  on  suspension 
insulators  carried  on  at  McCill  University,  which  check 
very  well  with  the  results  obtained  by  Mr.  Peek.  How¬ 
ever,  they  employed  at  McGill  a  somewhat  more  elaborate 
theory  of  mutual  and  grounded  capacities  in  the  string. 
The  theoretical  calculations  were  carried  out  for  strings 
up  to  six  units,  at  which  point  the  conqiutatinns  became 
rather  complicated. 

'Dr.  C.  P.  Steinmetz  discussed  the  theory  of  potential  dis¬ 
tribution  in  multi-gap  arresters  and  .strings  of  suspension 
insulators,  pointing  out  that  in  the  first  case  it  is  desirable 
to  obtain  the  maximum  gradient  at  the  first  gap,  whereas 
in  the  second  case  it  is  desirable  to  have  a  perfectly  uniform 
gradient  over  the  whole  string.  While  the  series  and 
shunt  capacities  appear  to  be  independent  of  the  fre(|uency, 
this  is  probably  untrue  when  the  frequency  becomes  very 
great,  for  then  the  unit  next  to  the  line  tends  to  puncture. 
In  some  cases,  however,  the  brush  discharge  or  corona 
relieves  the  steep  potential  gradient  and  produces  a  more 
even  distribution.  It  is  not  yet  known,  however,  whether 
corona  occurs  instantaneously  at  extremely  high  fre¬ 
quencies.  If,  in  fact,  there  is  any  time  lag  under  these 
conditions,  the  resulting  effect  is  that  of  a  very  sudden 
stroke,  and  hence  one  cannot  judge  the  potential  distribu¬ 
tion  in  such  a  transient  state  from  laboratory  tests  made  at 
lower  frequencies  where  the  occurrence  of  corona  is  not 
in  doubt. 

Closing  the  discussion  on  ])rotective  apparatus.  Mr.  R. 
P.  Clark  explained  that  the  aluminum  arrester  had  to 
overcome  much  early  prejudice.  When  connected  directly 
to  the  line,  without  intervening  gaps  or  resistors,  it  has  a 
comparatively  short  life.  The  addition  of  a  gap  in  series 
with  resistance  lengthens  the  life  and  diminishes  the  cost 
of  maintenance,  without  materially  impairing  the  efficiency 
for  car  service,  unless  the  lightning  disturbances  are  ex¬ 
cessively  severe.  Mr.  T.  Worcester,  in  closing  the  dis¬ 
cussion  on  his  paper,  said  that  he  did  not  regard  the  ad¬ 
vantages  of  flexible  suspension  as 'important,  because  the 
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most  serious  stresses  arise,  in  his  opinion,  from  the  sudden 
jerk  thrown  on  the  cross-arms  by  the  spans  adjacent  to  the 
break.  Mr.  Peek  closed  by  pointing  out  that  the  leakage 
current  over  a  string  of  wet  insulators  is  large  in  com¬ 
parison  with  the  capacity  charging  current  when  the  string 
is  dry,  which  accounts  for  a  more  even  distribution  of  poten¬ 
tial  in  the  wet  string  and  consequently  better  performance. 


FREQUENCY. 

The  paper  by  Mr.  D.  B.  Rushmore  on  the  relation  of 
frequency  to  alternating-current  phenomena  and  machin¬ 
ery  opened  with  the  statement  that  the  choice  of  fre- 
<iuency  for  commercial  lighting  and  power  systems  is  lar 
from  settled.  The  paper  itself  was  an  excellent  symposium 
on  frequency,  setting  forth  its  relation  to  the  art  under  the 
following  topics:  (ienerators,  transformers,  transmission 
lines,  lightning,  induction  motors,  synchronous  motors,  fre¬ 
quency  changers,  railroad  work,  switching  phenomena  and 
ir.umination,  and  concluding  with  a  table  of  frequencies 
used  in  some  forty-five  installations  in  this  country.  No 
recommendations  were  advanced,  however,  and  the  i)aper 
was  evidently  intended  to  provoke  general  discussion. 


Discussioti. 


Prof.  Samuel  Sheldon  opened  the  discussion,  ])ointing 
out  that  the  cost-capacity  curves  given  in  the  paper  were 
seriously  defective  in  the  respect  of  lacking  all  designation 
of  the  co-ordinate  axes  or  the  origin  of  axes,  and  also 
lacking  numerical  magnitudes  on  both  ordinates  (cost)  and 
abscissas  (capacity  rating).  Mr.  I.  J.  Frank  discussed  the 
relation  of  fre(|uency  to  transformer  design.  .\t  60  cycles 
the  core  loss  is  2.7  times  as  large  as  it  is  at  25  cycles,  but 
at  the  latter  fretpiency  the  core  area  is  2.4  times  :is  large 
and  the  weight  is  greater.  At  25  cycles  the  efficiencies  are 
from  0.2  per  cent  to  0.8  per  cent  lower  than  at  60  cycles 
and  the  costs  are  greater.  Mr.  B.  Cl.  Lamme  reviewed 
the  early  history  of  the  art  leading  to  the  selection  of  the 
frequencies  now  standard.  The  pressing  need,  in  his 
oi)inion.  is  the  adoption  of  frequencies  having  an  integral 
ratio  of  2:1,  or  60  and  30  cycles.  In  Europe  frecpiencies 
of  50  and  25  are  in  use.  This  of  course  simplifies  fre- 
(luency  transformations.  He  also  reviewed  the  early  dif¬ 
ficulties  in  designing  satisfactory  60-cycle  rotary  convert¬ 
ers,  a  problem  which  has  since  been  solved.  I'or  very 
large  low-speed  mi’d  motors,  however,  the  use  of  60  cycles 
presents  great  difficulties.  Mr.  H.  R.  Summerhayes  stated 
that  a  frequency  of  60  cycles  is  almost  universal  among  the 
small  central  stations,  fhe  higher  reactance  at  60  cycles 
is  also  an  advantage  in  limiting  current  rushes  during 
short-circuits.  Prof.  C.  F.  Scott  expressed  the  opinion 
that  the  choice  of  frecpiency  is  not  a  i)r()blem  admitting  of 
a  single  solution,  and  there  is  almost  no  field  that  cannot  be 
served  either  at  25  or  60  cycles.  Mr.  N.  J.  Xeal  described 
some  new  designs  of  lamp  shades  which  greatly  reduce 
the  flicker  commonly  observed  in  illumination  from  25-cycle 
energy  and  expressed  the  opinion  that  this  frecpiency 
could  be  used  successfully  in  general  lighting.  In  the  ab¬ 
sence  of  Mr.  Rushmore  the  discussion  was  closed  by  Mr. 
R.  A.  Lof,  who  stated  that  in  all  cases  the  origin  of  co¬ 
ordinates  in  the  curves  given  in  the  paper  is  at  the  lower 
left-hand  corner.  Costs  were  not  given  in  concrete  figures 
because  the  curves  are  only  intended  to  show  cost  ratios. 
Written  contributions  to  the  discussion  were  asked  for,  in 
view  of  the  limited  time  for  discussion  at  the  meeting. 


EVENING  SESSION. 

ozone:  its  properties  and  com.mercial  production. 

The  interesting  paper  on  ozone  presented  by  Dr.  Milton 
W.  Franklin  briefly  described  the  several  means  of  pro¬ 
ducing  it — by  chemical  reactions,  by  the  electrolysis  of 
water  and  by  the  action  of  the  electrostatic  discharge  on 
air  or  oxygen.  The  electro.static  process  is  generally  re¬ 
garded  as  one  of  ionization  and  recombination.  Dissocia¬ 
tion  of  oxygen  appears  as  soon  as  the  electrostatic  field 


becomes  so  intense  as  to  cause  ionization  by  collision,  ami 
the  free  ions  attach  themselves  to  the  molecules  with  which 
they  collide,  forming  ozone.  The  author  described  the  electro¬ 
lytic  ozonators  of  Berthelot,  Gerard  and  Siemens  &  Halske 
and  the  electrostatic  machines  of  De  Frise  and  Otto  with¬ 
out  solid  dielectrics.  Other  forms  were  mentioned,  of  the 
type  employing  solid  dielectrics,  but  all  of  these  forms  are 
intended  for  large-scale  production  at  high  intensity,  for 
such  applications  as  the  purification  of  drinking  water. 
The  value  of  ozone  for  purifying  the  air  in  crowded  locali¬ 
ties  or  where  there  is  inadequate  ventilation  has  resulted 
in  the  design  of  ozonators  which  operate  at  lower  in¬ 
tensities,  suitable  for  household  or  any  other  general  use. 
Ozone  is  an  allotropic  form  of  oxygen,  of  the  formula  O,, 
and  is  a  faintly  bluish  gas  with  a  pungent  characteristic 
odor.  It  liquefies  under  a  pressure  of  125  atmospheres  at 
the  temperature  of  boiling  ethylene,  as  a  dark  blue  licpiid 
with  highly  magnetic  properties.  Both  the  compressed  gas 
and  the  liquid  are  highly  explosive.  Ozone  is  stable  at 
ordinary  temperatures  when  remote  from  organic  or  other 
oxidizable  substances,  but  decomposes  readily  at  higher 
temperatures  and  instantaneously  at  260  deg.  It  is  a  most 
active  oxidizing  agent  because  it  performs  at  ordinary  tem- 
jieratures  many  reactions  which  cannot  be  accomplished  by 
o.xygen  without  the  addition  of  heat.  Its  most  important 
commercial  applications  lie  in  the  purification  of  air  and 
water. 

Discussion. 

Much  interest  was  manifested  in  the  paper,  and  it  was 
discussed  by  Messrs.  G.  E.  Skinner,  M.  O.  Troy,  J.  L. 
Woodbridge  and  W.  E.  R.  Emmet.  'I'he  successful  applica¬ 
tion  of  ozone  to  the  purification  of  drinking  water  was 
stated  by  Mr.  Skinner  to  be  well  established,  and  he  men¬ 
tioned  the  use  of  a  small  machine  for  this  purpose  in  a 
Pittsburgh  hospital,  where  it  is  also  employed  to  purify  the 
air  in  rooms  which  patients  have  just  vacated.  This 
machine  produces  highly  concentrated  ozone,  and  a  person 
who  on  one  occasion  inhaled  the  gas  direct  from  the  outlet 
was  rendered  temporarily  unconscious.  Mr.  Skinner  stated 
that  while  the  effect  of  mild  ozone  on  consumptives  is 
probably  beneficial,  experiments  made  on  guineapigs  show 
that  the  effects  may  be  reversed  by  over-treatment  and  an 
e.xcess  of  ozone  is  likely  to  be  dangerous. 

Mr.  Troy  stated  that  the  production  and  use  of  ozone 
have  been  placed  on  a  very  broad  basis  in  Europe,  where  the 
development  is  much  ahead  of  that  in  this  country.  The 
electrical  method  of  production,  he  said,  is  by  far  the  most 
efficient.  A  few  years  ago  the  u.se  of  ozone  was  exjiloited 
in  .America  by  numerous  medical  quacks,  with  the  result 
that  its  real  merits  were  obscured  by  the  opprobrium  cast 
upon  the  whole  subject  by  the  regular  medical  practitioners 
of  the  country,  and  by  the  neglect  of  medical  and  scientific 
societie.s.  The  subject  now  needs  the  consideration  of 
engineers  generally.  Besides  the  use  of  ozone  as  a 
sterilizing  agent,  the  speaker  said  that  possibly  it  has  uses 
in  the  manufacture  of  linoleum,  oils  and  varnishes. 

Dr.  Franklin  explained  that  ozone,  like  nearly  all  medi¬ 
cines,  is  a  poison.  If  taken  in  properly  restricted  (piantities 
it  is  very  beneficial,  but  taken  in  excess  it  is  harmful  and 
possibly  dangerous.  Concentrated  ozone,  he  said,  would 
burn  the  mucous  membranes  and  destroy  the  lungs;  hence 
the  necessity  for  using  it  with  great  care  and  intelligence. 
The  purification  of  water  by  ozone  is  accomplished  by  sub¬ 
dividing  the  water  to  e.xtreme  fineness  in  a  spray,  which 
then  encounters  an  opposite  stream  of  ozone,  the  two  mix¬ 
ing  most  intimately  and  completely.  The  ozonized  spray  is 
then  collected  and  led  away.  If  water  contains  organic 
matter,  it  should  be  filtered  before  being  ozonized.  The 
author  described  at  length  the  advantages  of  disinfecting 
with  concentrated  ozone  the  quarters  vacated  by  patients 
who  have  had  contagious  diseases,  dwelling  upon  the  great 
penetrating  power  of  this  gas  and  the  comparatively  small 
danger  attending  its  use.  In  explaining  its  deadly  effect 
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Upon  niicro-orj>anisnis  lie  showed  that  they  are  instantly 
reduced  to  ashes,  carbonic-acid  gas  and  water. 

TilE  EI.ECTKIC  TR.XtTION  SITUATION  IN'  EUROPE. 

dhe  paper  by  Mr.  C.  K.  Kveleth  presents  the  author's 
observations  during  an  extended  trip  through  England  and 
the  C'ontineiit  to  note  the  progress  in  electric  traction,  cover¬ 
ing  Holland,  J''rance,  Switzerland,  Italy,  (ierinany  and 
.Sweden.  X’iewed  broadly,  the*  greatest  fundamental  dif- 
lerences  in  comparison  with  American  conditions  are 
observed  in  tbe  much  lighter  train  weights  and  lower  draw¬ 
bar  pulls,  and  in  general  tbe  schedule  speeds  for  suburban 
service  are  considerably  lower  also.  In  England  there 
seems  to  be  still  some  difference  of  opinion  concerning  the 
relative  merits  of  single-phase  and  direct-current  operation, 
but  the  majority  seems  to  favor  the  latter  and  nearly  all  the 
new  projects  will  employ  that  .system.  A  3500-volt  direct- 
current  locomotive  has  already  been  in  operation  there  for 
a  year. 

Discussion. 

Mr.  1».  (d.  Lammc  opened  the  discussion  and  gave  specific 
comparisons  of  electric  locomotive  practice  in  Europe  with 
some  of  the  notable  types  of  locomotives  in  .service  in  this 
country,  emphasizing  the  much  greater  drawbar  pull  for 
both  maximum  and  continuous  service  over  here  and  also 
liointing  out  that  the  combined  locomotive  develoimient  in 
all  Europe  does  not  equal  in  capacity  that  on  any  one  of 
several  large  trunk-line  electrifications  in  America,  such, 
for  example,  as  the  Xew  Haven  system  with  106  locomo¬ 
tives  of  146.000-hp  total  rating.  The  sjieaker  stated 
that  high  peripheral  rotor  speeds  seem  to  have  appreciably 
diminished  the  vibration  on  15-cycle  single-phase  locomo¬ 
tives.  He  objected  to  some  of  the  (German  methods  of 
locomotive  control,  such  as  rocking  the  brushes  or  using 
induction  regtdators  in  place  of  the  controllers  now  standard 
over  here,  characterizing  such  methods  as  fads. 

-Messrs,  b'.  E.  \V.  Alexanderson.  C.  E.  Scott  and  \V.  B. 
Potter  continued  the  discussion.  Mr.  .Mexanderson  pointed 
out  that  the  latest  practice  in  European  locomotive  design 
is  following  the  lines  of  established  American  practice, 
which  rejiresents  the  most  advanced  state  of  the  art.  Mr. 
Scott  described  the  22,000-volt,  three-wire  distribution 
'icheme  which  will  he  used  on  the  extensions  of  the  Xew 
Haven  system,  stcjiping  up  from  the  generator  pressure  of 
11.000  volts  with  auto-transformers.  Mr.  Potter  spoke  of 
the  economic  value  of  self-propelled  motor  cars  for  use 
on  trunk-line  branches  with  thin  traffic,  where  electrification 
would  he  i)rohibitive  in  cost. 

KREIC.HT-TRAIN  TESTS  ON  AN  EI-ECTRIC  INTERURI’.AN  RAII.WAY. 

Mr.  .S.  r.  Dodd  presented  a  paper  describing  a  series  of 
tests  made  upon  electric  locomotives  in  regular  freight 
.>ervice  on  the  I'ort  Dodge,  Des  Moines  &  Southern  Rail¬ 
way.  riie  object  of  the  tests  was  to  obtain  a  set  of  per¬ 
formance  records  under  ordinary  service  conditions  for 
cbecking  the  theoretical  formulas  employed  in  calculating 
train  performance  and  energy  consumption  and  showing 
what  variation  from  standard  figures  must  be  allowed  for 
in  ordinary  practice.  The  author  concluded  that  a  train 
resistance  of  15  lb.  per  ton  is  a  fair  average  for  the  condi¬ 
tions  as  a  whole  encountered,  that  the  allowable  rate  of 
acceleration  may  be  as  low  as  i^io  mile  per  hour  per 
second,  and  that  the  available  tractive  effort  for  accelera¬ 
tion  is  not  more  than  80  per  cent  of  the  maximum  effort  at 
the  point  of  driver  slip. 

Discussion. 

Prof.  C.  E.  Scott  complimented  the  author  on  the 
presentation  in  such  thorough  style  of  a  valuable  set  of 
tests  for  the  use  of  traction  engineers  and  asked  if  the 
record  curves  shown  on  the  diagrams  were  traced  auto¬ 
matically  or  plotted  from  periodical  readings.  Mr.  Dodd 
replied  that  an  automatic  curve  tracer  was  employed  in  all 
cases.  Xo  other  discussion  took  place  and  the  meeting 
adjourned. 


UNDERGROUND  CONDUITS. 

At  a  regular  meeting  of  the  Boston  branch  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers  on  May  15  Mr.  C.  T. 
Mosman,  engineer  of  the  General  Electric  Company  at 
Boston,  read  an  exhaustive  paper  upon  "Underground  Con¬ 
duits  and  Cables.’’  The  paper,  which  is  printed  in  full  in 
the  May  Droccedin^^s  of  the  Institute,  presented  the  detailed 
methods  of  determining  the  temperature  conditions  in  a 
line  of  fiber  conduits  laid  in  cement  and  serving  a  textile 
mill.  The  tests  were  carried  out  with  the  co-operation  of 
-Messrs.  William  Clark,  George  -A.  Burnham  and  S.  C.  Coy, 
and  a  large  number  of  observations  were  taken  and  curves 
plotted  in  connection  with  the  determination  of  the  cable 
size  and  permissible  load  per  cable  in  extending  the  trans¬ 
mitting  capacity  of  the  system.  On  account  of  geograph¬ 
ical  limitations  the  conduit  was  built  with  eighty-one  ducts, 
laid  nine  wide  and  nine  deep,  making  the  resulting  condi¬ 
tions  somewhat  unusual.  Certain  sections  were  located 
inside  a  mill  basement,  with  three  sides  exposed  to  the  air. 
while  other  portions  were  below  ground.  Temperature 
measurements  were  made  by  thermometers  placed  on  the 
cable  sheaths  .md  by  calibrating  iron  wires  for  resistance 
and  temperature  changes,  the  wires  being  drawn  into  the 
ducts  and  supplied  with  energy  from  an  external  source. 
Copper  exploring  coils  were  also  used  in  determining  the 
temperatures  at  specific  locations  in  the  ducts,  and  other 
tests  were  made  with  the  ducts  and  cables  subjected  to 
forced  draft  cooling. 

The  author  concluded  from  the  tests  that  any  portion  of 
the  conduit  line  in  question  might  be  safely  operated  at 
about  2.5  watts  loss  per  foot  of  duct  with  natural  ventila¬ 
tion  and  at  about  4  watts  loss  per  foot  with  forced  ventila¬ 
tion.  provided  all  light-loaded  cables  are  located  at  the 
center  of  the  conduit  with  the  heavier  loaded  cables  in  the 
outside  ducts.  It  appeared  that  cables  heavily  loaded 
should  not  be  placed  in  the  top  ducts  on  account  of  the 
natural  tendency  for  the  entire  system  to  elevate  the  tem¬ 
perature  of  these  ducts  above  the  rest.  The  loss  of  2.5 
watts  per  foot  corresponded  to  about  475  amp  load  on  the 
i,ooo,ooo-circ.  mil  cables  involved,  and  the  4  watts  loss  to 
about  600  amp.  Separation  of  lead  sheaths  in  manholes  was 
advised,  including  the  wrapping  of  all  cables  in  manholes 
with  asbestos  tape  afterward  treated  with  silicate  of  soda, 
together  with  the  use  of  fiber  duct  for  insulating  against 
sheath  voltages. 

Discussion. 

The  paper  was  discussed  by  Dr.  A.  E.  Kennelly,  Mr.  L 
E.  Elden,  Prof.  W.  L.  Puffer,  Mr.  William  Clark,  Mr. 
James  \'ahey,  Mr.  E.  N.  Lake,  Mr.  D.  A.  Harrington  and 
-Mr.  G.  W.  Palmer,  Jr.  Dr.  Kennelly  pointed  out  that  the 
paper  gave  data  from  which  the  thermal  resistivity  of  a  con¬ 
duit  can  be  computed,  assuming  that  the  external  tempera¬ 
tures  are  known,  and  touched  upon  the  possibilities  of 
hollow  ducts  in  place  of  relatively  expensive  forced-draft 
systems. 

Mr.  Elden  said  that  the  e-xperience  of  the  Boston  Edison 
company  indicates  that  from  twelve  to  sixteen  ducts  con¬ 
stitute  the  maximum  number  which  shotild  be  installed  in 
one  group  and  particularly  brought  into  one  manhole  in 
city  service.  The  fact  that  maximum  station  loads  last  only 
one  hour  in  New  England  favors  the  liberal  rating  of 
cables.  In  central  station  work  the  variety  of  cables 
required  permits  arrangement  to  facilitate  radiation.  The 
primary  and  secondary  cables  of  the  Boston  system  show 
little  evidence  of  warming  with  the  loads  carried,  but  at 
substation  exits  where  large  numbers  of  direct-current 
cables  are  brought  out  in  groups  the  heating  is  more  notice¬ 
able.  In  some  cases  the  company  operates  at  more  than 
four  times  the  peak  load  indicated  in  the  paper.  Mr.  Elden 
pointed  out  that  in  many  cases  readings  show  temperature 
rises  in  cables  of  only  from  10  deg.  to  20  deg.  C .,  but  stated 
that  a  40  deg.  rise  had  been  measured  upon  cables  forced  to 


May  j5,  iyi2. 


ELECTRICAL  WORLD. 


1105 


carry  heavy  loads,  typical  instances  being  a  Xo.  4-0  single- 
conductor  cable  carrying  300  amp.  a  750,oco-circ.  mil  cable 
carrying  750  amp  direct  current,  and  a  i,ooo,ooo-circ.  mil 
cable  carrying  cSoo  amp  for  a  long  period.  A  50-deg.  rise 
had  been  noted  in  a  i  .ooo,oco-circ.  mil  single-conductor 
cable  carrying  1000  amp  for  three  hours.  .Manholes  rarely 
show  a  rise  of  over  20  deg.  C.  A  test  made  upon  a 
i.ooo.ooo-circ.  mil  two- wire  concentric  cable  carrying  1000 
amp  continuously  showed  that  in  the  first  hour  the  sheath 
temperature  rose  10  deg.,  in  the  second  25  deg,  and  in  the 
third,  40  deg.  The  conductors  inside  showed  corresponding 
rises  of  20.  40  and  60  deg.  Small  cables  save  money  from 
the  heating  pf)int  of  view.  Cables  can  safely  be  run  at 
much  higher  loads  during  the  winter,  although  few  en¬ 
gineers  seem  to  realize  this  point,  which  is  valuable  in 
handling  peak  loads.  In  Boston  the  company  has  little 
trouble  from  sheath  currents,  seldom  getting  over  10  per 
cent  of  tile  full-load  current  of  the  cable  in  the  sheath. 
Frequent  bonding  of  sheaths  is  desirable,  although  trans¬ 
mission  cables  are  not  bonded  to  low-tension  cables  where 
a  grounded  neutral  is  used. 

Prof.  Puffer  pointed  out  that  the  tests  show  that  an  allow¬ 
ance  of  2000  circ.  mil  per  amp,  or  600  amp  per  square  inch, 
corresponds  to  the  2.5  watts  loss  per  foot  condition,  while 
an  allowance  of  1700  circ.  mils  per  amp,  or  775  amp  per 
square  inch,  corresponds  to  the  4-watt  loss  condition.  He 
emphasized  the  difficulties  of  making  heat  measurements  in 
conduits.  .Mr.  Lake  spoke  of  the  enlarged  radiating  sur¬ 
faces  of  square  ducts,  the  difficulties  due  to  dampness  and 
the  value  of  shelving  in  manhole  construction,  and  Mr. 
Harrington  urged  the  inspection  and  better  control  of  under¬ 
ground  conduit  conditions,  favoring  forced-draft  service. 
Mr.  Palmer  emphasized  the  great  importance  of  keeping 
conduits  dry  and  questioned  the  insolubility  of  sodium  sili¬ 
cate  under  damp  conditions. 


PROPOSED  ORDINANCE  TO  REGULATE  THE 
DAMAGE  FROM  ELECTROLYSIS. 

h'.lectrolytic  damage  to  sub-surface  metallic  'Struct  ires, 
caused  by  stray  currents  from  street  railway  return  circuits, 
is  receiving  much  attention  from  the  jiresent  city  admin¬ 
istration  in  Chicago.  I'lie  subject  has  been  studied  by  the 
Board  of  Supervising  I'.ngineers,  and  there  has  also  been 
considerable  correspondence  on  the  question  between  the 
city  departments,  the  board  and  the  traction  companies, 
hut  the  most  definite  proposal  for  a  remedy  yet  advanced 
is  contained  in  an  ordinance  which  has  just  received  the 
approval  of  the  Council  committee  on  gas,  oil  and  electric 
light.  This  ordinance  was  prepared  by  the  corporation 
counsel  at  the  request  of  Mr.  Ray  Palmer,  the  new  city 
electrician,  who  has  made  investigations  of  electrolysis  in 
both  Chicago  and  Milwaukee.  The  new  ordinance  is  much 
more  stringent  than  the  existing  one,  which  has  not  been 
strictly  enforced.  Mayor  Harrison  presented  this  ordinance 
to  the  Council  on  .\pril  22,  and  it  was  referred  to  the  com¬ 
mittee  on  gas.  oil  and  electric  light,  which  gave  a  public 
hearing  on  .May  2,  when  the  city  electrician  gave  the  com¬ 
mittee  the  benefit  of  his  views.  He  emphasized  the  serious¬ 
ness  of  the  present  situation  and  asserted  that  immediate 
measures  should  be  taken  to  reduce  the  damage  now  being 
done.  Some  considerable  portion  of  the  waste  of  water 
from  the  city  mains,  he  stated,  is  the  result  of  electrolytic 
damage.  Damage  also  to  lead-sheath  cables,  gas  mains, 
steel. buildings  and  steel  bridges  has  been  reported. 

The  proposed  ordinance  requires  that  all  uninsulated  re¬ 
turn  circuits  shall  be  of  such  current-carrying  capacity  and 
so  arrangt'd  that  the  maximum  potential  difference  between 
any  point  on  the  return  system  and  the  supply  station  shall 
not  exceed  the  limit  of  12  volts,  and  the  maximum  differ¬ 
ence  between  any  two  points  on  the  return  system  which  are 
1000  ft.  apart  shall  not  exceerl  the  limit  of  i  volt.  The 


ordinance  also  provides  that  a  proper  system  of  return 
conductors  must  be  so  installed  and  maintained  as  to  protect 
all  metallic  work  from  electrolytic  damage.  The  How  of 
return  current  on  pipes  and  cable  sheaths  is  limited  to  the 
following  densities:  0.5  amp  per  pound-foot  for  calked 
cast-iron  pipe,  8  amp  per  pound-foot  for  wrought-iron  pipe 
and  15  amp  per  pound-foot  for  standard  lead-sheath  cables. 
Uninsulated  return-current  systems  must  be  equipped  with 
pressure  wires  and  recording  voltmeters  for  noting  the 
potential  differences  between  the  station  negative  bus  and 
at  least  four  extremes  on  the  return  system  in  the  district 
supplied  by  the  station.  Bond  connections  from  sub-surface 
structures  to  the  negative  bus  shall  not  be  permitted  to  re¬ 
turn  more  than  10  per  cent  of  the  total  station  output  and 
must  be  provided  with  recording  ammeters  and  automatic 
overload  reverse-power  circuit-breakers.  .-Ml  record  charts 
must  be  always  accessible  to  the  city  officials.  The  penalty 
for  violation  of  the  ordinance  after  six  months  from  the 
date  of  passage  is  a  fine  of  from  $50  to  $200  for  each 
offense,  it  being  provided  that  each  day's  delinquency  shall 
constitute  a  separate  offense. 

Mr.  Palmer  stated  to  the  committee  that  electrolytic  dam¬ 
age  was  practically  unknown  in  Europe,  for  the  reason  that 
preventive  measures,  such  as  those  embodied  in  the  pro¬ 
posed  ordinance,  have  long  been  in  use  there.  The  maxi¬ 
mum  potential  difference  allowed  between  any  two  points 
of  a  return  system  under  the  present  ordinance  is  25  volts, 
but  it  is  said  that  a  difference  as  great  as  80  volts  has  been 
found  on  some  of  the  Chicago  elevated  railway  lines.  It 
is  possible  that  the  proposed  ordinance  if  adopted  will  mean 
the  erection  of  more  substations,  and  it  is  certain  to  involve 
a  large  expenditure  by  the  railway  companies,  probably 
between  84,000.000  and  85.coo.ooo.  The  city  electrician  re¬ 
gards  this  large  investment  as  justifiable.  However,  in  view 
of  the  great  amount  of  property  which  is  threatened  with 
electrolytic  damage.  In  his  opinion  it  will  take  four  or  five 
months  to  install  the  protection  necessary  to  comply  with 
the  ordinance.  He  also  expressed  the  opinion  that  the  so- 
called  drainage  system  of  preventing  electrolysis  is  only 
partially  effective.  At  the  conclusion  of  Mr.  Palmer’s  ex¬ 
planation,  the  committee  unanimously  voted  to  recommend 
the  new  ordinance  to  the  Council,  but  Chairman  Cermak,  it 
is  stated,  will  confer  with  the  corporation  counsel  in  refer¬ 
ence  to  questions  connected  with  its  legal  enforcement,  if 
adopted. 

At  a  meeting  of  the  committee  held  on  May  16  Mr.  \V.  \\  . 
Gurley,  for  the  Chicago  Railways  Company,  said  that  his 
company  believed  that  the  proposed  ordinance  is  not  a 
reasonable  one.  It  is  not  necessary  to  adopt  such  severe 
requirements  to  achieve  the  desired  results.  If  the  ordi¬ 
nance  is  approved  and  upheld  in  its  present  form,  a  literal 
compliance  with  it  will  require  the  companies  to  spend 
about  $25,000,000.  This  is  an  impossible  burden.  The  com¬ 
panies  desire  to  remove  the  difficulty,  the  existence  of  which 
is  not  denied,  but  their  experts  believe  that  this  result  may 
be  achieved  to  all  practical  purposes  and  still  allow  the 
companies  to  live,  financially  speaking.  In  any  event  the 
remedy  will  involve  the  expenditure  of  millions  of  dollars 
perhaps,  and  the  companies  ask  the  city  authorities  for  an 
opportunity  to  go  into  the  matter  carefully. 

Mr.  William  H,  Arthur,  representing  the  elevated-railway 
companies,  thought  the  cost  to  each  of  the  elevated  com¬ 
panies,  if  the  proposed  ordinance  is  upheld,  might  be  from 
$5,000,000  to  $7,000,000.  He  said  that  perhaps  a  practical 
system  of  protection  could  be  devised  at  one-tenth  or  less 
of  the  cost  of  the  proposed  system. 

Mr.  Palmer  said  that  under  the  ordinance  now  in  force 
the  companies  are  supposed  to  operate  their  return  circuits 
with  a  mrixinium  allowable  drop  of  25  volts,  but  as  a  matter 
of  fact  this  limit  is  not  observed,  readings  showing  a  drop 
as  high  as  80  volts  having  been  obtained  on  tests  made 
during  recent  electrolytic  surveys.  The  maximum  allow¬ 
able  drop  under  the  proposed  ordinance  is  12  volts.  In  F.ng- 
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land  this  limit  under  the  Board  of  Trade  rules  is  7  volts, 
and  in  Germany  it  is  2.5  volts  average,  or  7  volts  maximum. 

I  he  speaker  said  that  the  situation  is  a  serious  one  and 
one  which  must  be  cleared  up.  If  the  English  electric  rail¬ 
ways  can  be  operated  with  a  maximum  drop  of  7  volts  in 
the  return  circuits,  the  same  precautions  can  be  used  in 
Chicago.  Mr.  Gurley  remarked  that  the  bad  conditions  in 
Chicago  are  probably  on  the  portions  of  the  lines  that 
have  not  yet  been  rehabilitated  under  the  1907  ordinances. 

Mr.  Palmer,  continuing,  said  that  the  proposed  “drainage 
system”  would  not  prove  efficient.  To  install  it  would 
simply  be  putting  off  the  evil  day.  He  exhibited  a  sample 
of  water  pipe  that  was  badly  pitted  and  corroded  owing,  as 
alleged,  to  electrolytic  action.  The  city  electrician  con¬ 
tended  that  the  companies  had  been  given  ample  time 
already  to  devise  a  plan  of  meeting  the  situation,  and  he 
recommended  to  the  committee  that  the  ordinance  be  re¬ 
ported  to  the  City  Council  for  passage. 

Mr.  Arthur  said  that  it  was  only  fair  to  permit  the  ex¬ 
perts  for  the  companies  to  come  in  and  talk  over  the  matter 
with  the  committee  and  the  city  electrician.  Surely  this 
would  be  a  better  course  than  to  force  the  companies  into 
litigation.  The  city  electrician  retorted  that  the  railway 
companies  are  simply  procrastinating  and  that  the  large 
amounts  of  money  mentioned  by  the  lawyers  were  brought 
in  to  scare  the  citv  authorities. 

Mr.  James  F.  Meagher,  for  the  People’s  Gas  Light  & 
Coke  Company,  raised  a  laugh  by  saying  that,  strangely 
enough,  the  city  and  the  gas  company  are  on  the  same  side 
of  this  question,  lie  counseled  moderation  and  suggested 
that  a  careful  effort  be  made  to  arrive  at  some  mutually 
satisfactory  conclusion. 

. Mclennan  Long,  of  the  committee,  said  he  thought  the 
companies  might  he  allowed  a  little  more  time,  and  a  repre¬ 
sentative  of  the  Illinois  Tunnel  Company  added  his  voice 
to  the  plea  for  an  extension  of  time.  A  letter  was  read 
from  the  Board  of  Supervising  Engineers,  Chicago  I'rac- 
tion,  mentioning  the  elaborate  investigation  it  has  made  of 
the  ever-pre.sent  subject  of  electrolysis  and  .saying  that  it 
believed  that  the  rehabilitated  portions  of  the  street-railway 
systems  of  (  hicago  are  far  superior,  in  the  matter  of  pre¬ 
venting  the  escai)e  of  electricity,  to  those  of  most  other 
,\merican  cities.  The  board  remarked  that  the  new  or¬ 
dinance  is  a  far-reaching  one,  but  made  no  very  decided 
comment  on  it.  On  motion  of  Alderman  Kearns  the  dis- 
])osition  of  the  ordinance  was  laid  over  one  week.  The 
companies  were  told  that  they  might  bring  in  their  experts 
and  lay  a  counter  proposition  before  the  committee. 


PUBLIC  SERVICE  COMMISSION  NEWS. 

NEW  YOKK  COMMISSION,  FIRST  DISTRICT. 

The  Public  .Service  Commission  and  its  engineers  dur¬ 
ing  the  week  made  a  tour  of  inspection  of  the  lines  of  the 
New  York.  Westchester  &  Boston  Railroad  Company  be¬ 
tween  Xew  York  City  and  New  Rochelle,  which  will  soon 
he  open  for  operation.  This  company  is  controlled  by  the 
Xew  York,  Xew  Haven  &  Hartford  Railroad  Company. 
It  has  recently  completed  that  part  of  its  line  between 
177th  Street,  in  the  Bronx,  and  Xew  Rochelle.  Construc¬ 
tion  of  the  line  from  a  point  near  Xew  Rochelle  to  White 
Plains  is  also  well  advanced.  It  is  expected  that  opera¬ 
tion  will  begin  early  in  the  summer. 

NEW  YORK  COMMISSION,  SECOND  DISTRICT. 

I'hrough  the  intervention  of  the  Public  Service  Com¬ 
mission  for  the  Second  District,  the  difficulties  between 
the  village  authorities  of  Homer,  Cortland  County,  and 
the  Cortland  County  Traction  Company,  which  furnishes 
light  in  that  village,  have  been  adjusted,  (^n  the  contract 
under  which  the  company  had  been  furnishing  street  light¬ 
ing  to  the  village  the  charge  was  approximately  25  cents 


per  lamp  per  night  on  a  moonlight  schedule.  The  V  illage 
Board  determined  to  construct  a  municipal  plant  for  the 
lighting  of  the  streets  and  also  to  enter  into  competition 
with  the  existing  company  for  commercial  lighting 
throughout  the  village.  The  consent  of  the  commission 
was  necessary  for  the  village  to  enter  the  commercial 
lighting  field,  and  at  a  hearing  held  at  Homer  on  the  ap¬ 
plication  of  the  village  for  this  consent  Chairman  Ste¬ 
vens,  who  presided,  succeeded  in  bringing  the  village  of¬ 
ficials  and  the  lighting  company  to  an  understanding. 
Both  agreed  to  abide  by  the  decision  which  Chairman 
Stevens  would  make  as  to  the  price  to  be  paid  for  street 
lighting.  After  going  fully  into  the  merits  of  the  case 
the  chairman  decided  that  13  cents  per  lamp  per  night 
was  a  proper  and  reasonable  charge.  This  has  been  ac¬ 
cepted  by  both  sides,  and  a  satisfactory  lighting  contract 
has  been  executed.  For  the  next  five  years  street  lamps 
are  to  be  furnished  at  the  rate  of  13  cents  per  lamp  per 
night  until  i  a.  m.  Commercial  rates  are  not  to  exceed 
10  cents  per  kw-hr.  with  10  per  cent  discount  for  cash 
jiayments  within  ten  days. 

riie  commission  has  received  an  application  from  the 
Red  Hook  Light  &  Power  Company  asking  for  a  rehear¬ 
ing  on  the  order  made  by  the  commission  directing  it  to 
extend  its  lines  to  provide  lighting  for  Christ  Lutheran 
Church  at  Bingham's  Mills,  in  the  town  of  Germantown, 
as  required  by  the  provisions  of  the  franchise  originally 
granted  to  the  company.  The  complainants  also  proved 
at  the  hearing  that  there  was  a  contract  made  with  a  for¬ 
mer  general  manager  of  the  company  that  service  would 
be  extended  to  the  church  when  it  was  wired  for  lighting. 
The  Red  Hook  company  takes  the  ground  that  the  pro¬ 
ceedings  to  enforce  the  provisions  of  the  contract  should 
not  he  brought  before  the  commission  but  in  an  action  for 
damages  in  the  courts,  and  that  the  commission  could  re¬ 
quire  the  company  to  e.xtend  its  line  to  the  church  only 
on  the  theory  that  public  necessity  and  convenience  re¬ 
quired  it.  The  company  alleges  that  if  it  complied  with 
the  requirements  of  the  order  a  loss  of  several  hundred 
dollars  per  year  would  result.  As  to  the  requirement  in 
the  franchise,  the  petition  for  rehearing  alleges  that  no 
specified  time  was  provided  when  the  main  line  in  the 
town  of  Germantown  should  be  completed. 

.MARYLAND  CO.M  MISSION. 

Judge  Bond,  in  the  federal  court  at  Baltimore,  recently 
issued  an  injunction  restraining  the  Public  Service  Com¬ 
mission  from  enforcing  its  order  reiiuiring  the  Brooklyn 
&  Curtis  Bay  Light  &  Water  Company  to  lay  water  mains 
along  the  street  of  the  village  of  Brooklyn.  The  company 
says  that  the  privileges  granted  in  its  charter  are  dis¬ 
cretionary  and  not  mandatory,  and  that  the  attempt  to 
make  it  lay  mains  from  its  plant  in  South  Baltimore  to 
Brooklyn,  about  a  mile  away,  is  a  violation  of  its  rights 
and  privileges  under  the  Constitution  of  the  State  of  Mary¬ 
land  and  the  Constitution  of  the  United  States.  The  case 
is  of  special  interest  in  that  it  marks  the  first  instance  in 
which  the  court  has  restrained  the  commission  from  car¬ 
rying  out  one  of  its  orders. 

.M I C II 10  A  N  CO  .M  MISSION. 

The  State  Railroad  Commission  of  Michigan  has  ap¬ 
proved  the  articles  of  incorporation  of  the  Peninsula 
Power  Company,  of  Madison,  Wis.,  and  has  given  permis¬ 
sion  to  it  to  incorporate  under  the  laws  of  Michigan,  as 
well  as  to  issue  $1,000,000  in  bonds.  The  company  was 
already  incorporated  in  Wisconsin  with  a  capital  stock  of 
$850,000.  It  is  the  intention  to  construct  a  dam  and  build 
a  water-power  plant  on  the  Menominee  River.  Prof.  D. 
W.  Mead,  dean  of  the  engineering  department  of  the 
L'niversity  of  Wisconsin,  is  general  manager  and  chief 
engineer  of  the  company  and  the  greater  part  of  the  stock 
is  held  by  members  of  the  faculty  in  that  institution. 
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Current  News  and  Notes 

Byi.lesby  Delegation  at  Seattle. — Messrs.  H.  M. 
Byllesby  &  Company  and  affiliated  companies  will  be  repre¬ 
sented  by  twenty-four  delegates  at  the  Seattle  convention 
of  the  National  Electric  Light  Association.  Mr.  Henry  M. 
Byllesby  and  Mr.  Arthur  S.  Huey  will  head  the  delegation, 
which  will  contain  central-station  men  from  twelve  states. 

*  *  ♦ 

M.  I.  T.  Gkadu.ate  Scholarships. — The  committee  on 
graduate  scholarships  at  the  Massachusetts  Institute  of 
Technology  has  recommended  scholarships  for  Messrs. 
R.  1).  Huxley,  A.  L.  Matte,  L.  C.  Tomlinson,  E.  L.  Bray 
and  11.  E.  Dexter,  who  are  candidates  for  advanced  degrees 
in  electrical  engineering  at  the  institute.  Three  of  these 
young  men  are  candidates  for  the  degree  of  doctor  of 
engineering. 

*  *  * 

Telephones  for  Transatlantic  Liners  at  Their  Piers. 
— The  New  York  Telephone  Company  has  extended  its 
field  of  activity  to  transatlantic  steamers  at  their  piers  at 
New  York.  Coin  box  telephones  have  been  installed  on 
several  ships  of  the  Cunard  Line,  and  when  these  reach 
their  pier  representatives  of  the  telephone  company  imme¬ 
diately  establish  connection  with  the  shore  service  by  plug¬ 
ging  a  flexible  cable  from  a  box  on  the  wharf  to  one  on  the 
ship.  Passengers  are  then  enabled  to  telephone  to  friends 
before  disembarking,  or  may  use  the  service  for  such  other 
purposes  as  desired. 

*  *  * 

Merchants’  Association  Co.mmittee  on  Protection  of 
Industrial  Property. — The  Merchants’  Association  of 
New  York  City  has  appointed  a  new  committee  on  the  pro¬ 
tection  of  industrial  property,  and  Mr.  Arthur  von  Briesen 
has  been  made  chairman.  The  full  committee  consists  of 
eighteen  members,  all  of  whom  with  the  exception  of  two 
are  lawyers,  and  includes  some  of  the  leading  authorities 
in  the  country  upon  patents  and  copyrights.  The  commit¬ 
tee  has  jurisdiction  over  legislation  relating  to  patents, 
trade-marks  and  copyrights  and  over  questions  concerning 
the  protection  of  industrial  property  arising  in  connection 
with  treaties  and  conventions. 

♦  ♦  ★ 

Special  Cars  to  Seattle. — Following  the  meeting  of  the 
executives  and  managers  of  the  properties  owned  by  Henry 
L.  Doherty  &  Company,  to  be  held  at  Denver,  Col..  June 
4  to  7,  a  party  numbering  thirty  or  forty  will  board  two 
special  cars  for  Seattle,  Wash.,  to  attend  the  National 
Electric  Light  Association  convention.  The  Doherty  special 
cars  are  to  leave  Denver  Friday  evening,  June  7,  going  by 
way  of  the  Burlington  and  Northern  Pacific  railroads  and 
reaching  Seattle  Monday  morning.  June  10.  It  was  first 
planned  to  attach  these  cars  to  the  St.  Louis  N.  E.  L.  A. 
special  train,  but  to  make  this  connection  would  have 
entailed  shortening  the  Denver  sessions  by  a  day  or  two. 
No  program  has  yet  been  announced  for  the  Doherty  con¬ 
vention.  but  of  the  subjects  to  be  discussed  it  is  learned 
that  a  large  share  of  the  time  is  to  be  devoted  to  the  matter 
of  welfare  work  for  employees. 

*  *  * 

Valuations  of  Chicago  Elevated-Railway  Properties. 
— A.t  a  long  meeting  of  the  local  transportation  committee 
of  the  City  Council  of  Chicago  on  May  17  the  aldermen 
listened  to  explanations  from  the  real-estate  experts  of  the 
city  "and  the  elevated-railway  companies,  who  are  widely 
at  variance  in  their  estimates  of  real-estate  values  to  be 
used  as  a  part  of  the  valuation  preliminary  to  an  agree¬ 
ment  with  the  city  permitting  the  consolidation  of  the 
elevated  railways.  There  was  a  long  discussion  of  the 
complicated  subject  of  real-estate  damages  due  to  the 
erection  of  the  elevated-railway  structures,  and  not  much 


progress  was  made.  The  experts  will  endeavor  to  tabulate 
their  reports  so  that  a  more  direct  comparison  can  be  made 
in  detail.  The  estimated  real-estate  and  right-of-way  valua¬ 
tion  of  the  city’s  expert  is  nearly  $30,000,000  less  than  that 
of  the  companies’  expert. 

*  ♦  ♦ 

The  Popular  Central  Station. — The  healthy  good  will 
of  the  populace  toward  the  Rochester  (N.  Y.)  Railway  & 
Light  Company  is  attributable  largely  to  the  recognition  by 
the  management  of  its  obligation  to  the  community  which 
it  serves.  A  recent  example  of  the  company's  attitude 
toward  the  public  is  the  following  quotation  from  a  letter 
of  the  company’s  general  manager,  Mr.  James  T.  Hutchins, 
to  Mr.  Edgar  E.  Edwards,  manager  of  the  Rochester  ex¬ 
position  :  “1  am  pleased  to  be  able  to  offer  you  electric 
power  for  the  operation  of  any  working  exhibits,  also  for 
any  illumination  by  exhibitors  in  their  booths,  as  well  as 
power  for  the  general  illumination  of  the  buildings  and 
grounds  from  the  day  the  exposition  opens  until  its  close, 
free  of  charge.  In  addition  we  shall  be  pleased  to  loan, 
through  you,  to  the  exhibitors,  such  electric  motors  as  may 
be  necessary  to  the  operation  of  any  working  exhibit,  with 
the  only  stipulation  that  all  wiring  shall  be  installed  by 
the  exhibitors  and  be  done  in  a  manner  satisfactory  to  the 
inspector  of  the  Underwriters’  Association.” 

*  *  * 

Resuscitation  of  Victims  from  Electric  Shock. —  The 
value  of  giving  prompt  treatment  of  the  proper  kind  to 
victims  of  electric  shock  is  well  illustrated  in  two  recent 
accidents.  Several  weeks  ago  Samuel  Stevens  and  Frank 
Olie  were  walking  near  one  of  the  transmission  lines  of 
the  Niagara  Falls  Power  Company,  when  the  latter  acci¬ 
dently  touched  a  live  chain  hanging  from  the  line  and  was 
shocked  into  insensibility.  Mr.  Stevens  likewise  suc¬ 
cumbed  while  attempting  to  rescue  him.  Both  received 
first-aid  treatment  from  neighboring  workmen  and  were 
soon  restored  to  consciousness.  On  May  6  Samuel  Ehr- 
hardt,  a  porter  with  Buffalo  Bill’s  Wild  West  Show,  was 
walking  on  top  of  one  of  the  animal  cars  in  the  Mount 
Vernon  yards  of  the  New  York,  New  Haven  &  Hartford 
Railroad,  when  he  accidentally  came  in  contact  with  one 
of  the  ii.ooo-volt  trolley  wires.  He  was  instantly  hurled 
to  the  ground,  but  fortunately  was  seen  by  a  police  officer, 
who  applied  first-aid  treatment  until  an  ambulance  was 
summoned.  Although  the  victim  was  badly  burned,  the 
ambulance  doctor  stated  that  the  prompt  work  of  the  police 
officer  saved  Ehrhardt’s  life. 

*  *  ♦ 

The  Electric  V’ehicle  at  Boston. — At  a  meeting  of  the 
Electric  Vehicle  Club  of  Boston  on  May  15  Mr.  W.  E.  El- 
dredge.  Boston,  for  the  committee  on  the  promotion  of  elec¬ 
tric-truck  interests,  presented  an  exhaustive  report  recom¬ 
mending  the  establishment  of  a  modern  electric  trucking 
organization  for  commercial  service  in  Boston.  It  was 
estimated  that  about  $100,000  would  be  required  to  make  the 
enterprise  sufficiently  successful  to  act  as  a  powerful  force 
in  driving  the  inefficient  and  costly  horse  from  the  field 
of  city  trucking.  The  committee,  consisting  of  Messrs. 
Eldredge,  Baker,  Funery,  Tirrill,  Rommelfanger,  Ketchum. 
Bowman,  Taylor  and  Phelps,  representing  responsible 
makers  of  electric  trucks,  agreed  that  lack  of  capital  and 
a  tendency  to  cling  to  the  methods  and  traditions  of  horse 
traction  are  deterring  present  trucking  interests  in  Boston 
from  changing  to  the  more  efficient  equipment.  The  report 
vigorously  urged  the  organization  of  an  independent  team¬ 
ing  company  whose  problems  might  be  specially  investigated 
by  the  electrical  engineering  department  of  the  Massachu¬ 
setts  Institute  of  Technology,  and  from  whose  operation 
data  of  world-wide  interest  might  be  secured.  It  was 
pointed  out  1  that  there  are  already  over  forty  electric  de¬ 
livery  companies  in  successful  operation  in  this  country 
and  England. 
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"I  kk-vk  ’  Puhlic  Sekmce  Co.mim.aints. — Among  the  freak 
ctjnmumications  of  which  the  New  York  Public  Service 
(  ominission  receives  a  large  number  was  one  from  a  Third 
Avenue  resident  of  Xew  York  City  who  asked  for  informa¬ 
tion  '‘from  the  best  authority  possible”  as  to  the  official 
date  for  the  opening  of  the  straw-hat  season  for  men. 
Another  was  from  a  young  woman  in  Buffalo  who  com¬ 
plained  of  a  very  bitter  and  threatening  letter  sent  to  her 
by  a  Xew  'i’ork  attorney. 

*  *  * 

S(X  IKTY  MKKT1X(jS. 

Pexxsyi.v.\.\i.\  J-'lectkic  Assot i.ation. — The  annual  con¬ 
vention  of  the  Pennsylvania  Idectric  Association  will  be 
held  at  Bedford  Springs,  Pa.,  on  Sept.  4,  5  and  6.  I'he 
president  of  the  association  is  Mr.  R.  S.  Orr,  Pittsburgh, 
and  the  secretary  is  Mr.  Thomas  Sproule,  Philadelphia. 

*  *  * 

.Soi'TiiEKN  Jovian  Convention. — A  convention  of  the 
.Sons  of  Jove  of  X’irginia.  Xorth  Carolina.  South  Carolina, 

( ieorgia  and  Florida  will  be  held  at  Wrightsville  Beach, 

( ia.,  on  July  6.  d'his  will  be  one  of  the  largest  rejuvena¬ 
tions  ever  held  in  the  South.  Special  cars  will  be  chartered 
from  Atlanta  to  Wrightsville  Beach. 

*  ♦  * 

Railway  Telec.raph  Superintendents. —  ihe  thirty- 
first  annual  meeting  of  the  A.ssociation  of  Railway  Tele¬ 
graph  Superintendents  will  be  held  at  the  Waldorf-Astoria 
Hotel.  Xew  York,  June  4-7.  The  jiresident  of  the  associa¬ 
tion  is  Mr.  G.  A.  Cellar.  'I'he  secretary  is  Mr.  P.  W. 
Drew,  1 12  West  Adams  .Street,  Chicago. 

*  *  * 

Boston  A.  1.  IC  1C  Officers. — At  a  regular  meeting  of 
the  Boston  Section  of  the  American  Institute  of  ICectrical 
I'Tigineers  on  May  15  the  following  officers  were  elected 
for  the  ensuing  year:  Chairman.  Mr.  F.  P.  Valentine;  vice- 
chairman,  Dr.  Harold  Pender;  secretary  and  treasurer.  .\lr. 

( i.  .\.  Rodenbaeck ;  executive  committee,  Messrs.  W.  L. 
Hooper,  IC  ('.  Morse.  Sidney  Hosmer  and  R.  W.  Adams. 

*  *  * 

PoRTi.ANi)  A.  I.  E.  K.  Meeting. — In  our  report  on  May  ii 
of  the  Pacific  Coast  meeting  of  the  American  Institute  of 
bdectrical  Fdigineers  it  was  stated  that  Mr.  O.  B.  Coldwell, 
as  chairman  of  the  Portland  Section,  presented  a  loving 
enp  to  I 'resident  Dunn.  Mr.  Coldwell  acted  for  the  section 
in  this  connection,  but  not  as  its  chairman,  'fhe  jiresent 
chairman  of  the  section  is  its  former  secretarv,  Mr. 
1'.  1).  Weber. 

*  *  * 

Philadelphia  I.  IC  S.  Meeting. — The  last  meeting  of 
the  Philadelphia  Section  of  the  Illuminating  Engineering 
.Society  was  held  on  May  17,  the  attendance  being  187 
members  and  guests.  Officers  of  the  section  for  the  ensuing 
year  were  elected  as  follows;  Chairman,  Prof.  A.  J.  Row- 
laml ;  secretary.  Mr.  L.  B.  idehengreen ;  managers.  Messrs. 
J.  D.  Israel.  I'.  X.  Xorton.  R.  b'.  Pierce.  George  A.  Hoadley 
and  b’.  B.  Gillinder. 

*  +  * 

b'ALl.  CoNNENTION  OF  XeW  EnGLAND  X.  I'.  L.  A.  SeC- 
iioN. —  The  fall  convention  of  the  Xew  England  Section  of 
the  Xational  Idectric  Light  Association  will  be  held  in 
Boston  on  Oct.  10  and  ii.  An  attractive  program  is  being 
p.rranged.  and  details  of  the  papers  assigned  will  be  printed 
later.  The  convention  will  be  held  in  the  midst  of  the 
Boston  1912  Electric  Show  period.  Miss  O.  .A.  Bursiel. 
149  Tremont  Street.  Boston,  Mass.,  is  secretary  of  the 
Xew  Idigland  Section. 

*  ♦  ♦ 

Los  Angeles  A.  T.  E.  Id — At  a  meeting  of  the  T-os 
Angeles  Section  of  the  .\merican  Institute  of  Electrical 
b'.ngineers  held  on  .\pril  30  sixty-five  members  and  visitors 
were  present.  Mr.  C.  E.  Johnson  presented  a  paper  en¬ 


titled  features  uj  the  Design  and  Constnietio)i  of 

Dynanio-hleetric  Maeliines,  and  Mr.  W.  S.  Hoag  read  a 
pajier  on  Motor  A/'f'lication.  Among  those  who  took  part 
in  the  discussion  were  Prof.  R.  W.  Sorenson  and  Messrs. 
11.  Hall,  E.  B.  'baeubert  and  C.  E,  Hogle. 

*  *  * 

Cook  County  Electrical  Contractors  in  Ses.'Ion. — 
About  sixty-five  electrical  contractors  of  Cook  County 
attended  a  dinner  at  a  \\  abash  Avenue  restaurant  in  Chi¬ 
cago  on  the  evening  of  May  15.  Mr.  R.  C.  Kreider  pre¬ 
sided,  and  after  the  dinner  there  were  speeches  by  several 
visitors,  including  Mr.  C.  M.  Goddard  and  Mr.  b'.  E.  Cabot, 
of  Boston;  Mr.  A.  M.  Schoen,  of  Atlanta;  Mr.  Ernest 
-McCleary,  of  Detroit;  Mr.  (i.  M.  Sanborn,  of  Indianapolis, 
and  Mr.  \’.  H.  I'ousley,  of  Chicago.  Messrs.  (loddard, 
Cabot  and  Schoen  discussed  matters  relating  to  the  Xational 
Electrical  Code  and  improved  methods  of  electrical  con¬ 
struction.  Mr.  'fousley  explained  briefly  the  revised  rules 
and  regulations  of  the  Chicago  Department  of  Electricity, 
and  Mr.  Sanborn  dwelt  especially  on  Ihe  use  of  the  uni¬ 
versal  data  and  sales  book  of  the  Xational  Electrical  Con¬ 
tractors'  Association.  A  general  discussion  followetl  on 
the  subject  of  whether,  in  concealed  wiring,  the  use  of 
conduit  or  knob-and-tube  work  is  preferable. 

*  *  * 

Washington  A.  1.  FL  E.  Meeting. — The  Washington 
.Section  of  the  American  Institute  of  bdectrical  bdigineers 
held  its  annual  business  meeting  on  May  14.  The  oflicers 
(H’  the  past  year  were  re-elected  as  follows:  Chairman. 
Mr.  Earl  Wheeler;  secretary,  Mr.  IL  C.  Eddy;  executive 
committee,  Messrs.  J.  H.  Finney,  J.  H.  Hanna  and  C.  B. 
Mirick.  'bhe  section  has  affiliated  with  the  W  ashington 
Academy  of  Sciences.  Other  organizations  in  the  academy 
are ;  I'he  Anthropological  Society  of  Washington,  the  Wash¬ 
ington  Society  of  the  Archaeological  Institute  of  America, 
the  Biological  Society  of  Washington,  the  Botanical  Society 
of  Washington,  the  Chemical  Society  of  Washington,  the 
Washington  Society  of  Engineers,  the  bditomological 
.Society  of  Wa.shington,  the  Society  of  American  b'oresters, 
the  Xational  Geographic  Society,  the  (leological  Society  of 
Wa.shington.  the  Columbia  Historical  Society,  the  Medical 
.Society  of  the  District  of  Columbia  and  the  Philosoohical 
Society  of  Washington.  Chairman  Wheeler  was  elected 
delegate  to  the  academy. 

*  *  * 

Institute  of  Radio  Engineers. — The  first  regular  meet¬ 
ing  of  the  Institute  of  Radio  Engineers,  which  now  repre¬ 
sents  the  combined  interests  and  member.ship  of  the  Society 
of  Wireless  Telegraph  Engineers  and  the  Wireless  In¬ 
stitute.  was  held  at  Columbia  University  on  May  13.  Fhe 
new  constitution  was  adopted  and  the  following  officers 
were  elected  for  the  remainder  of  1912:  President.  Mr. 
R.  11.  Marriott,  Xew  York;  vice-president,  Mr.  b'.  Lowen- 
stein.  Xew  York;  secretary,  Mr.  E.  J.  Simon,  Xew  York; 
treasurer,  ^Ir.  IL  1).  Forbes,  Xew  York;  managers.  Messrs. 
G.  W.  Pickard.  Boston;  J.  L.  Hogan,  Jr.,  Xew  York;  L. 
blspenschied,  Xew  York,  and  E.  b'ay,  Xew  York;  eilitor  of 
])ublicatinns.  Dr.  L.  Cohen.  Brant  Rock.  Mass.  Standing 
committees  as  follows  were  appointed  by  the  chair:  On 
standardization,  Messrs.  Stone.  Lowenstein.  Pickard  and 
Goldsmith:  on  papers,  Messrs,  (ohen  and  Goldsmith:  on 
|)ublicity.  Messrs.  Hogan  and  Simon.  Mr.  Marriott  read 
the  editorial  on  “Standardization  in  Wireless  Telegraphy” 
from  the  Electrical  World  of  May  4.  and  commented  on 
the  need  of  action  in  this  line.  A  number  of  symbols  and 
definitions  were  freely  discussed,  and  it  was  decided  to 
place  these  in  the  hands  of  the  standardization  committee 
for  revision,  amplification  and  adoption  at  the  earliest  pos¬ 
sible  moment.  The  ne\t  meeting  was  set  for  Monday 
evening.  May  20,  at  which  time  the  Berlin  treaty,  together 
with  the  various  international  recommendations  concerning 
its  measures,  were  to  have  been  considered. 


LARGEST  CENTRAL  STATION 

IN  THE  STATE  OF  KANSAS 


all  accessible  from  one  Hoor.  All  pressure  5^ages  are 
brought  to  the  tender's  station  in  front  of  the  burners  be¬ 
neath  the  boilers,  and  i)rovision  has  also  been  made  to  indi¬ 
cate  the  water-column  levels  here,  jo  ft.  or  more  beneath 
the  actual  levels  in  the  drums  themselves. 

Ik'sides  furnishing  lighting  and  motor  service  for  the  resi¬ 
dents  of  Wichita,  a  progressive  city  of  60,000  poi)ulation.  the 
plant  about  to  be  described  produces  electrical  energy  for 
operating  the  system  of  electric  railways  centering  about 
Wichita,  transmitting  at  60,000  volts  to  Xewton  and  other 
points  to  the  north,  where  electric-lighting  service  is  also 
supplied. 

In  plan  the  new  station  measures  roughly  134  ft.  by  110 
the  new  ft.,  the  turbine  building  with  its  switch  room  occupying  an 

&  Elec-  area  134  ft.  by  61  ft.,  while  the  boiler  room  is  i  i.S  ft.  by 

o  among  50  ft.  Foundations  and  lower  walls  are  all  of  concrete, 
he  conn-  while  the  superstructure  is  a  steel  framework  closed  with 

es.  One  brick  walls.  A  2CO-ft.  steel  stack.  15  ft.  in  diameter,  sur- 

kw  plant  mounts  a  concrete  foundation  constructed  alongside  the 

1  by  only  boiler  room. 

ixiliaries  Conditions  of  circulating  water  for  the  condensers  dic- 
supervise  tated  the  location  of  the  plant  at  the  confluence  of  the  Big 
lote-con-  and  Little  Forks  of  the  .Arkansas  River,  about  a  mile  from 
dropped  the  business  center  of  Wichita.  Water  from  the  Little 
■ners  for  Fork  is  very  clear  and  the  arrangement  of  the  circulating 
:hat  they  tunnels  and  intakes  enables  the  condenser  supply  to  be  taken 
A  glance  from  the  small  stream  and  returned  to  the  main  river  in 
al  eleva-  front  of  the  plant. 

operating  Four  of  the  future  eight  525-hp  boilers  are  already  in- 
ake  them  stalled.  Fach  of  these  units  has  5600  .sq.  ft.  of  heating  sur- 


Modern  Turbine  Generating  Plant  of  8000  Kw  Rating 
of  Kansas  Gas  &  Electric  Company  at  Wichita,  Kan. 


Arrangement  for  Operation  by  Two  Attendants— Gas  and  Oil- 
Burning  Furnaces  Fired  from  Rear  and  Beneath 
—  Energy  Transmitted  at  60,000  Volts, 


Fig.  1 — Interior  of  Generating  Station  of  Kansas  Gas  &  Electric  Company  at  Wichita,  Kan. 


/ 


fact*  and  is  adapted  to  burn  gas,  oil  or  coal.  Natural  gas 
is  the  fuel  now  principally  used,  with  oil  as  an  emergency 
medium.  As  shown  in  Fig.  3,  however,  the  upper  main 
firing  aisle  in  front  of  the  boilers  has  been  constructed  for 
supporting  future  coal  bunkers  if  necessary,  and  the  fur¬ 
naces  are  adapted  to  contain  coal-burning  grates. 

Fach  525-hp  boiler  is  served  by  twenty-nine  6-in.  natural- 
gas  burners.  'I'he  gas,  piped  in  to  Wichita  at  30  lb.  pressure 
per  scpiare  inch,  is  reduced  at  the  burners  to  approximately 
lo-oz.  pressure,  big.  2,  the  sectional  elevation,  shows  the 
arrangement  of  the  burners,  beneath  the  boilers  and  at  the 
turbine-ro(mi  level,  revealing  also  the  spacious  combustion 
chamber  for  burning  the  gases  before  passing  through  the 
boiler  tubes,  l^ach  boiler  is  equipped  with  an  auxiliary  oil 
burner,  fed  with  fuel  oil  by  the  steam  pumps  shown  in  Fig. 
3  at  the  right  of  the  burners.  The  oil  is  stored  for  emer¬ 
gency  u.se  in  a  tank  outside  the  station,  and  all  fuel  used  is 
automatically  weighed  in  a  Kennicott  tilting  meter.  The 
outdoor  storage  tank  has  a  capacity  equal  to  twenty  1500- 
gal.  tank  cars,  or  30,000  gal.  of  oil.  A  Hoskins  recording 
pyrometer  measures  the  temperature  of  the  Hue  gases  leav¬ 
ing  each  boiler.  These  tine  gases  are  collected  in  a  trans¬ 
verse  breeching  above  the  boiler-room  roof  and  conveyed  to 
the  200-ft.  self-supporting  steel  stack,  15  ft.  in  internal 
diameter.  The  concrete  base  of  this  chimney  is  to  be 
waterproofed  and  sealed,  converting  it  into  a  storage  reser¬ 
voir,  for  which  it  is  already  admirably  adapted. 

I'wo  4000-kw  horizontal  Curtis-General  Flectric  turbo¬ 
alternators  comprise  the  main  generating  equipment  of  the 
Wichita  station.  Although  identical  in  rating,  one  ma¬ 
chine  runs  at  iHoo  and  the  other  at  1200  r.p.m..  resulting  in 


path  to  the  atmosphere  is  afforded  by  24-in.  free  exhaust 
lines.  The  condensers  are  located  just  inside  the  boiler- 
room  wall  in  front  of  the  burners.  Circulating  water  for 
these  condensers  is  delivered  from  the  tunnels  beneath  the 
station  by  engine-driven  centrifugal  pumps  with  24-in.  in¬ 
take  and  20-in.  discharge. 

Paralleling  the  main  dimension  of  the  station,  beneath 


Fig.  3 — Gas  and  Oil  Burners  Beneath  Boilers. 
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F'ig.  2 — Section  Through  Plant,  Showing  Under-Fired  Boilers. 


a  Striking  disparity  in  external  dimensions  and  weight  in 
favor  of  the  higher-speed  unit.  These  alternators  generate 
2300-volt,  60-cycle,  three-phase  energy,  which  is  distributed 
directly  at  this  primary  voltage  in  Wichita  and  is  stepped  up 
to  60,000  volts  for  transmission  to  the  substations. 

The  turbines  exhaust  into  Alberger  surface  condensers, 
each  presenting  11,000  sq.  ft.  of  tube  area.  An  auxiliary 
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Fig.  4 — 525-hp  Boilers  and  Aisle  for  Future  Coal  Firing. 

that  may  develop.  The  switchboard  equipment  includes  the 
generator  and  auxiliary  panels,  direct-current  switches, 
feeder  control  switches  and  arc-circuit  panels.  In  the  space 
behind  the  switchboard  are  the  various  buses  and  circuits, 
instrument  transformers,  etc.  Disconnect  switches  are 
liberally  inserted  at  all  points  where  it  may  become  desir¬ 
able  to  isolate  active  apparatus  for  repairs  or  change  of 
connections.  On  the  second  story  of  the  switchhouse,  over 
the  bus  room,  are  mounted  the  2300-volt  oil  switches,  all 
motor-operated  from  the  control  panels  on  the  main  floor. 
The  gallery  above  is  taken  up  with  the  automatic  feeder 
regulators  for  the  local  lighting  circuits,  generator  field 
resistors,  etc.  Fig.  7  shows  the  arrangement  of  feeder  in- 


Fig.  6 — Motor-Operated  Oil  Switches. 

lightning  arresters,  the  cells  themselves  being  mounted  in 
the  switch  compartment  (Fig.  10),  while  the  horn  gaps  on 
the  roof  structure  are  seen  in  Fig.  8.  Thomas  roof-type 
porcelain  insulators  are  used  for  making  the  vertical  bus 
and  lightning-arrester  entries. 

The  6o,ooo-volt  transmission  line  extends  30  miles  north¬ 
ward  to  Newton,  reaching  en  route  the  towns  of  Valley 
Center,  Sedgwick  and  El  Dorado.  From  Newton  an  exten¬ 
sion  is  now  under  construction  to  Halstead,  10  miles  west. 
The  transmission  conductors  comprise  three  seven-strand 
No.  2  copper  cables,  spaced  at  6-ft.  delta  distances,  and  pro¬ 
tected  overhead  by  a  ^-in.  iron  ground  wire,  grounded  at 
every  fifth  pole. 


switchboard  itself  on  the  main  operating  floor  was  made,  as 
already  pointed  out,  in  conformity  to  the  aim  of  the  design¬ 
ers  to  reduce  the  operating  force  to  the  minimum  of  two 
men.  While  the  station  can  doubtless  accordingly  be  suc¬ 
cessfully  operated  during  normal  conditions  with  only  two 
attendants,  it  has  been  thought  best  in  actual  practice  to 
have  three  men  always  on  duty  here  to  care  for  any  trouble 


and  intermediate  substations.  On  the  first  floor  or  turbine- 
room  level,  in  separate  concrete  compartments,  are  the  three 
6oo-kw,  2300-60,000-volt  water-cooled  transformers,  the 
high-tension  terminals  of  which  are  connected  to  buses  lead¬ 
ing  through  combination  air-break  switches  and  fuses  in 
the  upper  story  to  the  roof  outlets  seen  in  Fig.  8.  These 
circuits  are  protecteil  by  General  Electric  aluminum-cell 


Fig.  5 — Rear  of  Switchboard.  Fig.  7 — Feeder  Regulator  Gallery. 

struments,  series  transformers,  watt-hour  meters,  discon-  O*'  test  under  average  conditions  of  load  factor  and  out- 
nect  switches,  etc.  From  this  compartment  the  outgoing  the  Wichita  plant  has  produced  a  kilowatt-hour  at  the 

2300-volt  lines  are  led  to  the  iron-pipe  roof  structure  shown  switchboard  on  27  cu.  ft.  of  natural  gas,  which  has  a  fuel 

in  Fig.  8  and  by  its  means  properly  distributed  to  the  pole  value  of  about  900  Ib.-Fahr.  heat  units  per  cubic  foot.  Op- 
arms.  crating  with  oil  as  the  fuel,  235  kw-hr.  was  developed  per 

One  end  of  the  switch  house  is  occupied  by  the  60,000-  42-gal.  barrel  of  oil.  One  pound  of  this  oil,  having  a  fuel 

volt  apparatus  feeding  into  the  transmission  line  to  Newton  value  of  19.500  units,  would  thus  produce  0.7  kw-hr. 
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The  Kansas  Gas  &  Electric  Company  serves  6400  elec¬ 
trical  customers  throughout  its  system  at  Wichita,  Newton, 
Valiev  Center,  Sedgwick,  El  Dorado  and  other  towns.  Its 
total  connected  load  in  motors  alone  on  May  i  was  4600  hp, 
and  this  is  growing  rapidly  as  new  industries  are  electrified. 


section  will  be  lighted  by  two  4-amp  lamps.  This  special 
lighting  will  be  installed  complete  within  sixty  days. 

The  Kansas  Gas  &  Electric  Company  is  controlled  by  the 
American  Power  &  Light  Company,  of  which  Mr.  F.  G. 
Sykes  is  president.  Mr.  L.  O.  Ripley  is  vice-president  of 


I  l»•"(l||l 


Fig.  8 — 60, 000- Volt  and  2300- Volt  Roof- Exit  Structure. 

One  profitable  long-hour  motor  application  at  Wichita  is 
sand  pumping.  A  number  of  contractors  have  40-hp 
motor-driven  6-in.  pumps  and  at  no  other  direct  outlay  than 
a  few  cents  for  energy  secure  fine  river  sand,  which  is  sold 
locally  at  15  cents  per  wagon  load  of  1J/2  cu.  yd.  An  un¬ 
usual  application  of  electric  heating  in  a  community  the 
size  of  Wichita  is  in  the  establishment  of  a  local  dyer  and 
cleaner.  He  has  more  than  fifty  electric  irons  in  use,  be¬ 
sides  employing  motor  drive  on  all  his  machines.  This 


Fig.  10 — 2300-Volt  Bus  Construction  on  First  Floor. 

the  Kansas  Gas  &  Electric  Company,  with  offices  at 
Wichita,  and  Mr.  H.  S.  Sladen  is  manager  at  Wichita. 
Sargent  &  Lundy,  Chicago,  acted  as  engineers  for  the  new 
power  plant. 


CHARACTERISTICS  OF  DRY  BATTERIES. 

At  the  sixty-second  ordinary  meeting  of  the  Faraday 
Society,  held  on  March  26  at  the  Institution  of  Electrical 
Engineers,  London,  Mr.  S.  W.  Melson  presented  an  interest¬ 
ing  paper  on  “Dry  Batteries:  The  Relation  Between  the 
Incidence  of  the  Discharge  and  the  Relative  Capacity  of 
Cells  of  Different  Manufacture.”  The  series  of  tests  whose 


DISCH.ARGE  C.\PACITY  OF 

DRY 

CELLS. 

' 

Cells. 

No. 

Discharge. 

A. 

1 

:  B. 

C. 

D 

1 

Five  minutes  an  hour  on  50  ohms . 

43 

,  i 

i  40 

36 

12 

2 

Five  minutes  an  hour  on  1  ohm  initial.  .  . 

44 

;  26 

10 

3 

3 

Six  hours  per  day  on  5  ohms . 

126 

,  63 

63 

46 

4 

Continuous  at  20  milliamperes . 

105 

47 

42 

31 

5 

Continuous  on  10  ohms . 

64 

49 

35 

38 

6 

Continuous  on  100  ohms . 

107 

73 

55 

38 

7 

.Continuous  on  500  ohms . 

•  70 

66 

Fig.  9 — to, 000-Volt  Buses  to  Roof  Exit. 

Kansas  metropolis  also  has  a  large  number  of  electric  signs 
and  displays,  one  of  the  most  celebrated  of  which  is  the 
famous  motto  spanning  the  principal  street  near  the  railway 
stations — “Watch  Wichita  Win !”  A  new  magnetite-arc 
"white  way”  has  also  been  planned  for  the  city,  comprising 
nearly  300  single-lamp  posts  spaced  at  short  intervals  on 
the  two  main  streets  and  so  disposed  that  each  street  inter¬ 


results  are  set  forth  in  the  paper  was  made  for  the  purpose 
of  finding  to  what  extent  the  tests  in  general  use  afford  a 
safe  indication  of  the  relative  merits  of  different  makes  of 
cells.  The  cells  tested  were  classed  in  four  groups.  A,  B,  C 
and  D.  A  summary  of  results  is  given  in  the  table,  which 
shows  the  discharge  capacity  in  each  case  in  watt-hours. 

The  author  concludes  that  these  tests  afford  no  reliable 
conclusions  of  relative  merit  and  recommends  that  the  con¬ 
ditions  of  test  approach  as  nearly  as  possible  to  the  actual 
conditions  of  working. 

In  the  course  of  the  discussion  it  was  brought  out  that 
the  type  D  cells  were  makes  in  use  some  six  years  ago. 
while  types  A  and  B  represented  the  best  of  the  recent 
makes.  It  was  also  stated  that  while  in  America  dry  cells 
to  the  very  large  number  of  some  40,000,000  are  in  use,  the 
British  types  are  nevertheless  superior. 
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ADJUSTABLE-SPEED  MOTORS.— II. 


The 


Principles,  Types  and  Characteristics  of  Direct- 
Current  Motors  for  Industrial  Service. 


By  Alexander  Dawes  DuBois. 


The  first  instalment  of  this  article,  which  appeared  in 
the  issue  of  May  18,  contained  a  brief  treatment  of 
the  fundamental  principles  involved  in  variation  of 
motor  speed.  Referring  to  these  basic  principles,’  there  are 
three  different  methods  of  speed  control — by  changing  volt¬ 
age  impressed  on  armature,  by  changing  field  magnetism, 
and  by  changing  number  of  conductors  in  series  from  brush 
to  brush.  Within  each  one  of  these  classes  there  are  dif¬ 
ferent  systems,  some  of  which  were  described  in  the  pre¬ 
vious  instalment.  Other  methods  are  described  in  the  fol¬ 
lowing.  An  article  in  a  subsequent  issue  will  describe  some 
combinations  and  comparisons  between  the  various  methods. 

CONNECTJNG  TO  CIRCUITS  OF  DIFFERENT  VOLTAGES. 

(Continued.) 

Crocker-Wheeler  System. — By  adopting  another  ar¬ 
rangement  of  voltages  the  Crocker- Wheeler  Company  de¬ 
veloped  a  system  which  gives  a  strictly  straight-line  speed 
curve,  the  speeds  increasing  in  arithmetical  progression 
throughout  the  range  in  steps  of  about  40  volts. 

The  combination  by  which  the  six  voltages  are  obtained 
will  be  made  clear  by  reference  to  Fig.  9,  which  shows  the 
arrangement  of  this  form  of  the  system  when  240  volts  is 
used  for  the  total  voltage,  The  standard  pressure  em¬ 
ployed  at  the  terminals  of  the  motors  is  230  volts  across 
outside  wires,  which  reduces  the  six  voltages  to  38  volts, 
77  volts,  1 15  volts,  153  volts,  192  volts  and  230  volts  re- 
.spectively.  The  lowest  voltage  is  not  ordinarily  used  as 
a  running  step  in  the  speed  range,  but  serves  merely  as  a 
step  in  starting.  The  intermediate  speeds  between  the 
voltage  steps  are  obtained  by  field-circuit  control,  although 
resistance  in  the  armature  circuit  may  be  used  if  the 
character  of  the  load  makes  it  desirable.  The  drum-type 
controllers  used  with  this  system  are  so  arranged  as  to 
insert  a  suitable  rheostat  armature  circuit  at  the  time  of 
changing  voltage,  and  a  dash-pot  device  short-circuits  the 
rheostat  automatically  when  its  purpose  has  been  fulfilled. 

Using  a  10-hp  motor  by  way  of  example,  Crocker  and 
.Arendt,’  have  given  data  (Table  II)  to  illustrate  the  speeds 
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Fig.  9 — Crocker- Wheeler  Four-Wire  Multiple-Voltage  System. 


and  efficiencies  at  the  several  speed  steps,  assuming  constant 
rated  torque. 

The  speed  regulation  of  the  same  motor  is  shown  in 
Table  III  (the  regulation  by  rheostatic  control  being  also 
given). 


_  ’“Electric  Motors:  Their  -Action,  Control  and  .Application,”  by  F.  B. 
Crocker  and  .M.  Arendt. 


Bullock  System. — The  most  logical  arrangement  of  speed 
steps  is  that  of  a  geometrical  progression  in  which  each 


TABLE  II. — SPEEDS  AND  EFFICIENCIES. 


increase  of  speed  is  a  certain  percentage  increase  rather 
than  an  increase  by  a  fixed  amount.  In  order  to  have  a 
geometrical  progression  with  a  four-wire  system,  a  factor, 
r,  must  be  chosen  which  will  fulfil  the  following  condi- 


TABLE  III. — SPEED  REGULATION 


MULTI  VOLTAGE. 


RHEOSTATIC  CONTROL. 


tions,  where  a  is  the  lowest  voltage :  ar*  =  a  ar,  ar* 
=  or -far*,  and  ar^  =  ar^ ar*  =  a ar ar^.  (The 
voltages  available  being:  a,,ar,  ar*,  ar^,  ar*  and  ar*.) 
These  conditions  will  be  satisfied  with  r  =  1.3247 — that 
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Fig.  10 — Bullock  Four-Wire  Multiple- Voltage  System, 


is,  if  each  voltage  is  32.47  per  cent  higher  than  the  next 
lower  voltage  the  geometrical  progression  can  be  realized 
with  four  wires.  For  example,  three  voltages  of  60,  79.5 
and  105.3  respectively  would  satisfy  the  conditions. 

The  Bullock  Electric  &  Manufacturing  Company  de¬ 
veloped  a  commercial  system  in  which  60  volts,  80  volts 
and  no  volts  were  adopted  as  being  near  enough  to  the 
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ture  and 
Brushes. 

1* 

Counter 
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Speed 
Revolu¬ 
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j  Effi- 
1  cietKy 
iper  Cent. 

40 

1  1.710 

11.8 

!  28.2 
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56.6 
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11.8 

68.2 
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theoretical  values.  The  available  voltages  on  this  basis 
are  6o,  8o,  no,  140,  190  and  250,  obtained  by  the  combina¬ 
tions  indicated  in  Fig.  10.  The  three  machines  of  the 
balancer  set  have  voltages  of  60,  80  and  no,  each  voltage 
being  practically  one-third  greater  than  the  preceding. 
The  resulting  speed  range,  by  voltage  control  alone,  is 
about  5  to  I.  The  following  table,  also  taken  from 
Crocker  and  Arendt’s  “Electric  Motors,”  shows  the  speeds 
for  the  lo-hp  motor  previously  cited.  Rated  full-load 
torque  is  assumed  at  all  speeds. 


TABLE  IV. - MOTOR  SPEEDS. 


Terminal 

Volts. 

T 

IR  Drop  in 
Armature  and 
Brushes. 

Counter 

Emf. 

Speed. 
Revolutions 
per  Minute. 

Per  Cent 
Increase 
Step  to  Step. 

60 

11.8 

48.2 

182 

80 

11.8 

68.2 

258 

42 

110 

11.8 

98.2 

374 

45 

140 

11.8 

128.2 

485 

30 

190 

11.8 

178.2 

673 

39 

250 

11.8 

238.2 

900 

34 

This  range  is  usually  supplemented  by  moderate  field  weak¬ 
ening  (about  33  per  cent)  above  the  highest  voltage  step, 
thus  increasing  the  total  speed  range  to  approximately 
6.5  to  I.  The  intermediate  steps  between  voltages  may  be 
obtained  either  by  armature  or  field-circuit  control,  the 
latter  being  more  generally  employed.  The  controller  is 
of  the  drum  type  and  gives  speed  steps  of  about  7  per  cent 
each.  No  rheostat  is  inserted  in  the  armature  circuit  at 
the  transition  points  between  voltages,  as  with  small  in¬ 
crements  of  speed  it  is  found  to  be  unnecessary, 

VARYING  VOLTAGE  BY  AUXILIARY  MOTOR-GENERATORS. 

Of  the  schemes  involving  a  separate  motor-generator 
set  for  each  motor,  three  that  have  been  commercially  devel¬ 
oped  will  be  described.  All  are  alike  in  the  essential 
feature  of  supplying  energy  to  the  motor  from  a  variable- 
voltage  generator,  a  separate  motor-generator  set  being 
required  for  each  motor  operated.  On  account  of  their 
cost  and  complication  the  practical  applications  of  these 
systems  are  limited  to  very  special  conditions.  They  have 
been  successfully  employed  in  the  operation  of  large  news¬ 
paper  printing  presses,  the  turning  of  gun  turrets  on  battle¬ 
ships  and  the  driving  of  large  rolls  in  steel  mills. 

IVard-Leonard  Motor-Generator  System.^ — The  simplest 
application  of  this  principle  is  shown  in  Fig.  ii.  The 
variable-speed  or  “working”  motor  WM  has  its  field  coils 
connected  directly  to  the  constant-voltage  supply  mains,  but 
its  armature  is  fed  with  energy  through  an  independent 
circuit  from  an  auxiliary  generator  D,  which  is  driven  by 


Fig.  11 — Ward-Leonard  Motor-Generator  System  of  Control. 

a  constant-speed  motor  M.  The  latter  is  connected  to  the 
supply  mains  and  operated  as  any  other  constant-speed 
motor,  its  function  being  simply  to  drive  the  generator  D 
at  constant  speed.  The  voltage  of  the  generator  is  varied 
by  field-circuit  control  through  the  agency  of  the  rheostat 
R,  which  is  so  proportioned  as  to  reduce  the  voltage  from 
maximum  to  zero  by  gradual  steps.  This  gives  motor 

*U,  S.  patent  No.  463, b02,  November,  1891. 


speeds  from  zero  to  normal  in  one  direction.  The  reversal 
of  the  motor  is  accomplished  through  the  reversal  of  the 
generator  voltage  by  reversing  its  field-circuit  connections 
as  the  controller  is  passed  over  the  zero  position.  Both 
machines  of  the  generating  set  must  be  somewhat  larger 
than  the  working  motor,  since  each  must  carry  the  entire 
load  plus  the  losses  in  the  working  motor  and  auxiliary 
generator  respectively.  The  exceeding  flexibility  and  nicety 


Fig.  12 — Ward-Leonard  “Boost  and  Retard”  System  of  Control. 

of  control  of  such  an  equipment  are  at  once  apparent.  The 
speed  regulation  is  fairly  good  even  at  the  lowest  speeds, 
so  that  a  machine  may  be  “inched  along”  or  run  very  slowly 
without  the  jerks  or  irregularities  of  speed  which  accom¬ 
pany  variations  of  torque  with  armature  rheostatic  control. 

Another  advantage  is  to  be  found  in  the  fact  that  the 
heavy  motor  current  required  to  start  high-torque  loads 
is  supplied  at  the  minimum  possible  voltage.  The  line  and 
generating  station  are  thereby  relieved  of  the  abnormal 
draft  of  power  which  with  rheostatic  control  would  be 
wasted  in  the  rheostat  at  the  time  of  starting. 

Although  its  excessive  cost  precludes  the  general  applica¬ 
tion  of  such  a  system,  its  special  characteristics  have 
brought  it  into  use  on  battleships,  for  the  operation  of  gun 
turrets,  where  wide  range  and  fine  adjustment  of  speed 
are  essential.  In  steel  mills  it  has  proved  a  successful 
method  of  driving  large  rolls,  a  flywheel  being  in  this  case 
an  important  part  of  the  motor-generator  set. 

The  Boost  and  Retard  System  is  a  modification  of  the 
preceding  scheme.  It  reduces  the  first  cost  of  equipment 
by  reason  of  the  smaller  motor-generator  set,  which  in  the 
present  system  need  have  only  about  one-half  the  rating  of 
the  “working”  motor.  The  auxiliary  generator  is  con¬ 
nected  in  series  with  the  working  motor,  as  shown  in  Fig. 
12,  and  serves  as  a  “booster”  or  “reducer”  of  the  line  volt¬ 
age.  The  normal  voltage  of  this  generator  is  equal  to  that 
of  the  line,  so  that  the  combination  will  double  the  line 
voltage  when  used  as  a  booster  and  will  annul  the  line  volt¬ 
age  when  used  as  a  reducer — that  is,  when  opposed  to  it. 
By  this  means  the  voltage  at  the  working  motor  WM  is 
varied  at  will,  from  zero  to  twice  the  voltage  of  the  line. 
With  a  distributing  system  of  no  volts  a  220-volt  working 
motor  would  be  used.  The  emf  of  the  generator  D  is  con¬ 
trolled  by  variation  of  the  field-circuit  resistance  and  is 
reversed  by  reversal  of  the  field-circuit  connections  through 
the  operation  of  a  special  reversing  device  in  the  field- 
circuit  controller,  the  field  current  having  first  been  gradu¬ 
ally  reduced  to  zero.  When  the  motor-generator  set  is 
opposing  the  line  voltage  the  functions  of  the  two  machines 
are  automatically  reversed.  The  generator  D  becomes  a 
motor  (its  counter  emf  opposed  to  the  line)  driving  the 
motor  M  as  a  generator  and  causing  it  to  send  energy  back 
into  the  line  to  supply  part  of  the  energy  used  by  the  load 
motor. 

The  reversal  of  the  main  motor  cannot  be  accomplished 
as  in  the  last  method  by  reversing  the  generator  emf,  but 
must  be  taken  care  of  by  reversal  of  armature  connections 
of  the  load  motor  itself. 

Since  the  ampere  rating  of  the  generator  D  is  the  same 
as  that  of  the  load  motor,  while  its  voltage  is  only  half,  the 
watt  rating  is  one-half  of  that  required  by  the  load  motor. 
Thus  the  motor-generator  set  is  about  half  as  large  as  that 
required  in  the  preceding  system. 

The  efficiency  of  this  and  the  last-described  method  is. 


May  25,  1912. 


ELECTRICAL  WORLD. 


1115 


of  course,  impaired  by  the  losses  in  the  auxiliary  ma¬ 
chines,  but  will  nevertheless  average  much  higher  than 
with  rheostatic  control. 

Teaser  System — In  another  arrangement,  developed  by 
the  Bullock  Company  especially  for  the  operation  of  rotary 
printing  presses,  use  is  made  of  the  motor-generator  set 
only  for  supplying  low  voltage  to  drive  the  working  motor 
at  the  very  low  speeds  required  for  “making  ready”  the 


Fig.  13 — Bullock  “Teaser”  System. 

press  and  threading  in  the  web.  At  these  speeds  the  power 
consumed  is  comparatively  small,  so  that  a  small  generator 
set  or  “teaser”  may  be  used.  The  higher  running  speeds 
are  regulated  by  armature  rheostatic  control  of  the  work¬ 
ing  motor.  The  essential  features  of  the  scheme  will  be 
understood  by  referring  to  Fig.  13. 

The  function  of  the  teaser  set  is  in  reality  that  of  a 
transformer.  It  takes  a  small  current  at  line  voltage  into 
the  motor  end  and  delivers  a  large  current  at  low  voltage 
from  the  generator  end.  The  working  motor  is  by  this 
means  supplied  with  sufficient  current  to  overcome  the 
torque  of  the  load  and  at  a  voltage  only  slightly  greater 
than  the  IR  drop  in  the  armature  circuit,  so  that  only  a 
small  counter  emf  is  required  to  be  generated  by  the  work¬ 
ing  motor  and  it  runs  at  very  low  speed.  The  working  mo¬ 
tor  is  gradually  accelerated  by  increasing  the  voltage  of  the 
“teaser”  generator  (this  being  done  by  increasing  the  speed 
of  the  motor  M  either  by  armature  or  field-circuit  control) 
until  the  speed  of  the  load  motor  is  such  that  it  can  be  ac¬ 
celerated  by  armature  rheostatic  control  on  the  full  line 
voltage  without  serious  irregularities  of  speed.  The  teaser 
set  is  then  cut  out  of  circuit  and  the  main  motor  is  con¬ 
nected  to  the  line  through  the  rheostat  Rm. 

In  a  later  modification  of  this  method  use  is  made  of  a 
compound-wound  teaser  generator  which  is  found  to  give 
better  results,  as  the  former  equipment  was  sometimes 
stalled  by  sticking  of  the  press.  The  compounding  serves 
to  raise  the  voltage  at  such  times  and  thus  to  insure  suffi¬ 
cient  current  to  develop  the  additional  torque  for  carrying 
the  press  over  the  sticking  points. 

An  important  advantage  in  addition  to  the  smooth  run¬ 
ning  at  low  speeds  obtained  by  this  method  is  to  be  found 
in  the  great  saving  of  power  over  that  required  by  rheo¬ 
static  control.  By  the  latter  method  the  large  current 
necessary  for  starting  and  slow  running  must  be  supplied  at 
line  voltage,  thereby  involving  a  loss  in  the  rheostats  many 
times  as  great  as  the  useful  power. 

CHANGING  FIELD  MAGNETISM. 

It  has  been  shown  that  an  increase  of  the  field  flux  will 
decrease  the  speed  and  a  weakening  of  the  field  will  cause 
the  speed  to  increase.  The  weakening  of  a  motor  field  re¬ 
duces  the  full-load  torque,  but  by  reason  of  the  accompany¬ 
ing  increase  of  speed  the  power  developed  remains  prac¬ 


tically  constant.  All  field-controlled  motors  are  therefore 
inherently  constant^ower  and  not  constant-torque  ma¬ 
chines.  For  the  most  important  class  of  adjustable-speed 
work  in  shops  this  is  the  desired  characteristic. 

The  variation  of  the  field  magnetism  is  most  readily 
accomplished  by  means  of  a  rheostat  in  series  with  the 
shunt  field  winding  of  the  motor,  but  in  at  least  two  com¬ 
mercial  designs  the  result  is  also  obtained  by  varying  the 
reluctance  of  the  magnetic  circuit. 

The  method  of  shunting  part  of  the  field  current  is  used 
for  cutting  out  the  series  winding  of  compound  motors  in 
elevator  service  and  it  may  be  used  as  a  means  of  weaken¬ 
ing  the  field  of  series  motors. 

INSERTING  RESISTANCE  IN  FIELD  CIRCUIT. 

Shunt  Field  Control  (with  standard  motors). — The  in¬ 
sertion  of  resistance  into  the  shunt-field  circuit  affords  the 
simplest  and  most  easily  controlled  of  all  methods  of  speed 
variation.  The  efficiency  is  very  satisfactory  at  all  speeds, 
since  the  additional  resistance  in  the  field  circuit  does  not 
introduce  an  additional  loss.  As  a  matter  of  fact  the  PR 
loss  in  the  field  circuit  is  reduced  by  the  insertion  of  re¬ 
sistance,  because  of  the  reduction  of  field  current,  while 
the  total  voltage  remains  constant.  There  are  other  losses, 
however — windage,  friction  and  commutation  losses — which 
cause  the  efficiency  to  drop  somewhat  with  increase  of 
speed  through  any  considerable  range. 

This  method  of  speed  control  has  its  chief  limitation  in 
sparking  at  the  commutator.  The  current  varying  in  the 
short-circuited  armature  coil  generates  an  emf  of  self-in¬ 
duction  to  oppose  the  change  and  this  opposition  must  be 
completely  neutralized  to  insure  perfect  commutation.  To 
attain  this  result  it  is  necessary  that  each  armature  coil 
which  is  connected  with  the  commutator  segments  passing 
under  the  brushes  at  any  given  instant  shall  be  at  that 
same  instant  moving  through  a  magnetic  field  called  the 
“commutating  field,”  the  polarity,  intensity  and  area  of 
which  are  such  as  to  develop  an  emf  just  sufficient  to  arrest 
the  current  in  the  coil  and  build  up  a  current  of  the  same 
strength  in  the  opposite  direction  during  the  time  the  coil 
is  short-circuited  by  the  brushes. 

For  any  particular  armature  current  and  any  particular 
strength  of  motor  field,  within  certain  limits,  it  is  possible 
to  find  a  suitable  commutating  field  in  the  magnetic 
“fringe”  somewhere  between  the, poles  of  the  motor.  But 
any  variation  of  either  armature  current  or  field  magnetism 
will  cause  a  shifting  of  the  resultant  field,  so  that  the 
magnetic  fringe  will  no  longer  remain  suitable,  in  value 
or  location,  for  sparkless  commutation. 

In  the  present  type  of  adjustable-speed  motor  both  of 
these  quantities  change,  the  armature  current  varying  with 
the  load  and  the  strength  of  field  varying  inversely  with 
the  speed.  The  reactance  of  the  armature  coil  also  varies 
with  the  speed,  but  fortunately  the  rate  of  cutting  the  lines 
of  force  of  the  commutating  fringe  varies  in  the  same 
ratio,  thus  automatically  taking  care  of  this  characteristic 
provided  that  there  is  a  magnetic  fringe  which  can  be 
utilized. 

The  effect  of  armature  reaction  upon  the  field  distribu¬ 
tion  of  a  standard  constant-speed  motor  is  to  produce  a 
shifting  or  distortion  of  the  main  field,  the  effect  becom¬ 
ing  greater  as  the  load  is  increased.  If  the  motor  field  be 
weakened  to  produce  higher  speed,  while  retaining  the 
same  load,  the  effect  of  armature  reaction  will  be  increased, 
and  if  the  field  weakening  be  carried  far  enough  the  motor 
field  may  be  so  far  distorted  as  to  reduce  the  flux  to  zero 
under  the  leading  pole  tip,  as  illustrated  in  Fig.  14.  If  the 
brushes  are  given  a  backward  lead  the  armature  reaction 
has  also  a  demagnetizing  component  which  further  weak¬ 
ens  the  main  field. 

The  distortion  which  takes  place  at  high  speeds  on  weak¬ 
ened  field  is  more  clearly  shown  in  Fig.  15,  which  gives  the 
field  distribution  curves  at  the  maximum  speed  of  a  motor 
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of  standard  construction  having  a  speed  range  of  4  to  i. 
The  solid  line  shows  no-load  and  the  dotted  line  full-load 
distribution.  The  dotted  line  shows  that,  in  this  motor,  the 
zero  point  A  is  well  under  the  pole  tip.  At  the  point  mid¬ 
way  between  poles,  where  the  brush  is  indicated,  the  mag¬ 
netic  fringe  is  the  reverse  of  the  polarity  desired  for  com¬ 
mutation.  Consequently  no  assistance  can  be  had  from  the 


Fig.  14 — Example  of  Distorted  Motor  Field. 


fringe  at  the  high  speeds  and  at  full  load.  At  the  lower 
speeds  the  fringe  will  assist  in  commutation  if  the  brushes 
are  shifted  backward.  A  motor  which  has  its  brushes 
shifted  from  the  central  point  will  not  be  reversible  without 
readjustment  of  the  brushes  to  correspond  to  the  new'  direc¬ 
tion  of  rotation.  It  may  be  noted  here  that  moving  the 
brushes  backward  wdll  shift  the  resultant  field  of  the  motor 
in  the  same  direction,  though  of  course  not  in  the  same 
amount,  as  the  brush  shift. 

.Another  feature  which  is  unfortunate  for  the  designer 
is  the  fact  that  adjustable-speed  motors  with  a  wide  speed 
range  must  have  a  rather  low  minimum  speed  in  order  that 
the  maximum  speed  may  not  exceed  good  practice ;  and 
low  speed  calls  for  a  large  number  of  turns  in  the  armature 
winding,  which  if  obtained  by  using  many  turns  per  coil 
will  produce  a  high  reactance,  and  if  by  increasing  the 
number  of  coils  and  commutator  bars  will  increase  the  cost 
of  the  apparatus. 

'I'o  overcome  the  commutating  difficulties  the  designer 
so  proportions  his  adjustable-speed  motor  that  it  will  have 
a  strong  field  and  a  comparatively  weak  armature.  Too 
small  an  air-gap  between  the  armature  and  pole  faces  will 
provide  a  path  of  low  reluctance  for  the  cross  magnetism 
of  the  armature  and  will  thus  increase  the  armature  reac¬ 
tion.  Therefore,  a  stiff  magnetic  field  is  provided  by  using 
a  large  magnetizing  force  and  a  wide  air-gap.  The  re¬ 
sistance  property  of  the  carbon  brush  is  relied  upon  to  a 
certain  extent  for  communication,  as  it  will  permit  of  con- 


Flg.  15 — Field  Distribution  Curves  of  3-hp  Standard  Motor. 


siderable  variation  in  the  commutating  conditions.  Other 
features  of  an  adjustable-speed  design  for  a  standard  type 
of  motor  are:  Large  frame  to  take  care  of  the  large  total 
flux;  large  number  of  coils  and  few  turns  per  coil  in  the 
armature  to  keep  the  self-induction  per  coil  as  low  as  possi¬ 
ble;  and  a  correspondingly  large  number  of  commutator 
bars.  Motors  thus  designed  will  naturally  be  somewhat 


more  expensive  than  motors  of  the  same  fating  for  con¬ 
stant-speed  service. 

High  flux  density  at  the  pole  tips  tends  to  prevent  dis¬ 
tortion  of  the  field  and  thus  aids  commutation.  In  the 
Storey  motor,  formerly  manufactured  by  the  Magneto  Elec- 


Flg.  16 — Field  Frame  of  Storey  Motor. 

trie  Company,  use  was  made  of  this  device  in  combination 
with  an  armature  winding  of  many  sections.  The  flux  was 
concentrated  at  the  pole  tips  by  making  the  pole  cores 
hollow,  as  shown  in  Fig.  16. 

The  speed  increase  that  can  be  obtained  by  field  weak¬ 
ening  from  the  standard  shunt  motor,  not  specially  designed 
for  adjustable  speed,  will  probably  average  about  30  per 
cent,  though  some  motors  will  not  operate  at  this  increase 
at  full  load  without  objectionable  sparking.  Evidently  by 
reducing  the  current  input  of  such  a  motor  its  speed  range 
can  be  increased.  An  approximate  idea  of  the  ratings  thus 
permitted  can  be  had  from  Table  V,  although  the  exact 
rating  permissible  for  a  given  motor  depends  upon  the 
excellence  of  its  design  with  regard  to  sparking  and  varies 
largely  with  different  machines. 


TABLE  V. — RATINGS  OF  ADJUSTABLE-SPEED  MOTORS. 


Frame  Size. 

Hp  RatinK  for  A<ljustable  Speed. 

Hp. 

2  ;  1  Range. 

.1  :  1  Range. 

3 

2.0 

1.5 

10 

7.5 

1  5.0 

IS 

10.0 

7.5 

20 

15.0 

10.0 

In  summing  up  this  method  of  control  it  may  be  said 
that  the  single-voltage  system  with  shunt-field  controlled 
motors  is  almost  the  ideal  of  simplicity  and  efficiency 
and  gives  the  best  possible  speed  regulation.  Where 


Fig.  17 — Partial  Transverse  Section  of  Thompson-Ryan  Motor. 


the  range  of  speed  must  be  greater  than  can  successfully 
be  covered  with  the  standard  type  of  motor  the  difficulties 
may  be  overcome  by  compensated  motors  or  motors  of  the 
“interpole”  type,  which  will  be  hereafter  described. 

The  Thompson-Ryan  Compensated  Motor. — The  essential 
features  of  this  adjustable-speed  motor  are  outlined  in 

Fig.  17- 
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Between  the  polar  projections  c  and  d  there  is  a  “bal¬ 
ancing  ring”  made  up  of  sheet-steel  laminations,  h,  i,  r  and 
ee,  ff.  The  last-named  pieces  constitute  extensions  of  the 
polar  cores.  The  portion  of  the  ring  opposite  each  inter- 
polar  space  contains  two  coils.  One  coil  jj  embraces  the 
small  core  r,  while  the  other  and  larger  coil  kk  embraces 
one  of  the  e  and  one  of  the  /  cores.  These  coils  are  con¬ 
nected  in  series  with  the  armature,  so  that  the  current  they 
carry  is  always  equal  to  that  of  the  armature.  The  com¬ 
pensating  coils  kk  are  connected  in  such  manner  that  the 
current  in  their  conductors  is  opposite  in  direction  to  the 
current  in  the  armature  conductors  lying  directly  under 
them.  These  equal  and  opposite  currents  neutralize  each 
other,  so  that  with  proper  proportioning  the  reaction  of 
the  armature  upon  the  field  may  be  entirely  neutralized. 
Under  these  conditions  the  distribution  of  the  field  mag¬ 
netism  remains  unchanged,  no  matter  how  weak  the  field 
may  be  or  how  strong  the  armature  mmf. 

The  smaller  coil  jj,  which  is  wound  upon  the  core  r,  de¬ 
velops  a  magnetic  flux  which  serves  as  the  commutating 
field.  This  coil  is  in  series  with  the  armature  and  there¬ 
fore  the  flux  developed  by  it  rises  and  falls  with  the  rise 
and  fall  of  the  armature  current,  thus  producing  the  condi¬ 
tion  that  is  needed  for  perfect  commutation.  It  is  in 
effect  a  commutating  pole  having  precisely  the  same  action 
as  an  “interpole,”  with  the  exception  that  in  the  present 
design  the  path  of  the  commutating  pole  flux  is  through 
the  “balancing  ring”  h,  i,  and  not  through  the  main  yoke 
as  in  the  interpole  motor. 

By  the  means  described  a  suitably  varying  commutating 
field  is  not  only  provided  but  the  armature  reaction  is  also 
neutralized  and  the  main  field  thereby  maintained  in  its 
normal  proportions  under  varying  load  and  varying  speed. 
In  practice  the  degree  of  perfection  depends  upon  the 
accuracy  with  which  the  electrical  and  magnetic  parts  are 
proportioned. 

These  motors  are  regularly  manufactured  in  sizes  from 
0.75  hp  to  50  hp  and  with  adjustable-speed  ranges  of  6:1, 
5:1,  4:1,  3:1  and  2:1.  They  are  usually  six-pole  machines. 

Interpole  Motors. — In  order  to  overcome  the  sparking 
difficulties  inherent  in  the  field-controlled  motor  of  the 
standard  type,  adjustable-speed  motors  may  be  equipped 
with  “commutating  poles.”  This  type  of  machine  is  in  a 


Fig.  18 — Connections  of  Interpole  Adjustable-Speed  Motor. 


ture  coil  by  the  interpole  flux  must  be  of  just  the  proper 
value  to  arrest  the  current  and  reverse  it  in  the  coil 
while  the  terminals  of  the  coil  are  passing  under  a  brush 
— that  is,  it  must  just  balance  the  reactive  voltage 
of  the  coil.  The  reactive  voltage  {2  it  f LI)  varies  directly 
with  the  reactance  and  with  the  current  in  the  coil.  If  the 
inductance  L  of  the  coil  be  regarded  as  constant*  the  re- 


Fig.  19 — Interpole  Motor  with  Distorted  Field. 

actance  will  vary  directly  with  the  speed  of  the  armature. 
Hence  the  reactive  voltage  varies  directly  with  speed  and 
armature  current,  and  in  order  to  counteract  this  voltage 
at  all  times  the  emf  generated  by  the  auxiliary  pole  must 
vary  with  the  same  factors.  Since  the  emf  generated  by 
the  field  of  the  auxiliary  pole  varies  directly  with  the  speed 
and  the  flux  density,  it  is  evident  that  the  desired  result 
will  be  produced  if  flux  density  of  the  interpole  be  made 
to  vary  with  the  armature  current.  To  meet  this  require¬ 
ment  the  interpole  windings  are  connected  in  series  with 
the  armature.*  It  has  been  found  good  practice  to  work 
the  iron  of  the  interpole  at  such  a  place  on  the  magnetiza¬ 
tion  curve  that  the  saturation  point  will  be  reached  with 
about  twice  the  normal  armature  current.  This  load  being 
well  beyond  the  proper  operating  load  of  the  motor,  it  is 
seen  that  through  the  normal  working  range  the  magnetiza¬ 
tion  curve  approximates  a  straight  line  closely  enough  for 
very  satisfactory  results.  The  resistance  qualities  of  the 
carbon  brush,  as  an  aid  to  commutation,  easily  take  care  of 
any  slight  departure  from  the  theoretically  correct  value  of 
interpole  flux. 

The  arrangement  of  poles  and  windings  is  shown  in 
Fig.  18,  in  which  the  armature  is  shown  removed  from  the 
motor  and  represented  at  A.  The  rotation  is  reversible  by 
means  of  the  reversing  switch  5",  which  merely  reverses  the 
armature  current  without  affecting  the  direction  of  the 
main  field  current. 

Since  the  interpole  windings  are  connected  permanently 
in  series  with  the  armature  the  reversal  of  rotation  by 
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Fig.  20 — Field- Distribution  Curves  of  5-hp  Interpole  Motor. 


general  way  an  ordinary  shunt  motor  with  the  addition  of 
a  small  auxiliary  pole  midway  between  each  pair  of  main 
poles.  The  function  of  the  auxiliary  poles  is  to  produce 
and  maintain  a  magnetic  field,  independent  of  the  main  field 
of  the  motor,  suitable  in  strength  and  location  for  proper 
commutation  under  all  conditions  of  load  and  speed.  This 
means  that  the  emf  generated  in  a  short-circuited  arma¬ 


reversing  the  armature  current  also  reverses  the  polarity 
of  the  interpoles,  thus  producing  the  required  change  in 

•Inductance  is  not  strictly  constant  with  varying  current,  because  of  the 
effect  of  saturation  in  the  iron. 

*The  interpole  flux  is  not  strictly  proportional  to  armature  current  be¬ 
cause  of  the  effect  of  saturation,  but  it  need  not  be  strictly  proportional 
because  reactance  of  short-circuited  coil  is  not  strictly  constant,  as  previ¬ 
ously  pointed  out. 
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polarity  of  the  commutating  held  without  any  change  in  the 
brush  position. 

It  will  be  remembered  that  the  field  set  up  by  the  arma¬ 
ture  is  opposite  in  direction  to  that  desired  for  commuta¬ 
tion,  and  to  overcome  this  field  and  produce  one  in  the 
right  direction  it  is  necessary  for  the  interpole  to  be 


Fig.  21 — Field- Distribution  Curves  of  5-hp  Interpole  Motor. 


energized  by  a  greater  number  of  ampere-turns  than  the 
ampere-turns  on  the  armature.  Thus  a  certain  number  of 
the  turns  on  the  interpole  may  be  regarded  as  serving 
only  to  balance  the  armature  flux  under  whatever  condi¬ 
tion  of  load,  and  the  surplus  turns  above  that  number  are 
the  ones  which  produce  the  resultant  commutating  field. 

The  result  of  the  independent  commutating  field  is  a 
machine  which  can  be  operated  as  a  motor  or  a  generator 
for  either  direction  of  rotation  without  shifting  the  brushes 
or  changing  the  connections.  The  brushes  of  the  motor 
are  set  permanently  in  a  central  position,  opposite  the 
commutating  poles.  The  interpoles  do  not  prevent  the  dis¬ 
tortion  of  the  main  field  by  armature  reaction.  The  dis¬ 
tortion  takes  place  and  becomes  greater  as  the  field  is 
weakened  to  increase  the  speed,  the  same  as  in  motors  of 
standard  construction,  but  this  shifting  of  the  field  does  not 
affect  commutation,  because  the  required  commutating  field 


AmiH.'i'es  ut  'JM  Volts 

Fig.  22— Speed  Curves  Showing  Regulation  of  Interpole  Variable- 
Speed  Motor. 

is  independently  taken  care  of.  A  comparison  of  Figs.  19 
and  14  will  more  clearly  illustrate  the  action.  In  Fig.  19 
the  interpole  flux  is  seen  to  be  opposed  to  the  armature 
flux. 

Mr.  C.  H.  Bedell  in  a  paper  before  the  American  Insti¬ 
tute  of  Electrical  Engineers  has  presented  curves  show¬ 


ing  the  field  distribution  of  a  5-hp  interpole  motor  having 
a  speed  range  of  275  r.p.m.  to  1100  r.p.m.*  The  curves  for 
minimum  speed  are  shown  in  Fig.  20  and  those  for  high 
speed  in  Fig.  21.*  In  each  case  the  solid  line  is  the  no- 
load  and  the  broken  line  the  full-load  curve.  The  slow- 
speed  test  shows  very  little  armature  reaction,  but  the  test 
at  high  speed  shows  such  excessive  reaction  under  full¬ 
load  conditions  that  the  polarity  of  the  weakened  pole  at 
the  right-hand  comer  is  not  only  neutralized  but  is  actually 
reversed  by  a  considerable  amount.  It  will  be  noted,  how¬ 
ever  (Fig.  21),  that  the  curve  is  brought  back  to  the  proper 
polarity  in  the  commutation  zone  by  the  action  of  the  inter¬ 
pole. 

It  is  stated  in  the  paper  referred  to  that  the  change  in 
relative  amounts  of  iron  and  copper  in  the  armature  made 
possible  by  interpole  construction  increases  the  efficiency 
on  light  loads  while  the  full-load  efficiency  is  not  much 
altered,  the  result  being  a  somewhat  better  “all-day"  effi¬ 
ciency  than  that  of  standard-type  motors. 

A  remarkable  feature  of  this  design  is  its  peculiar  speed 
regulation.  If  the  brush  is  shifted  away  from  the  center 
of  the  interpole  flux  the  latter  has  a  slight  compounding 
effect  upon  the  motor.  When  the  brush  is  shifted  to  one 
side  this  compounding  is  cumulative;  when  shifted  to  the 
other  side  the  compounding  is  differential.  For  a  given 
speed  adjustment  (that  is,  for  a  given  strength  of  the  shunt- 
field)  it  is  possible  to  find  a  brush  position  which  will  in¬ 
sure  practically  constant  speed  at  all  loads.  At  higher 
speeds  (weaker  shunt-field)  the  differential  effect  is  greater 
and  the  speed  will  decrease  with  increase  of  load.  This 
characteristic  is  illustrated  in  Fig.  22,  which  shows  a  set 
of  speed  curves  of  a  motor  built  by  the  Electro-Dynamic 
Company. 

PRESSURE  COEFFICIENTS  OF  ELECTRICAL 
RESISTANCE. 

By  a.  a.  Somerville. 

IT  is  well  known  that  the  resistance  offered  to  flow  of 
current  by  a  broken  conductor  is  dependent  upon  the 
pressure  holding  the  two  parts  of  the  conductor  to¬ 
gether.  It  is  known  as  a  contact  resistance  and  as  a 
mechanical  connection.  An  electrical  connection  is  a  sol¬ 
dered,  fused  or  electro-plated  joint.  In  the  case  of  a 
bright  metal  or  clean  surface  of  a  material  that  is  a  good 
conductor  the  contact  resistance  is  nil.  If  clean  metal 
filings  are  put  in  a  tube  and  loose  connections  made  at 
either  end,  it  is  found  that  the  resistance  depends  upon  the 
pressure  and  is  much  greater  than  the  resistance  of  a  solid 
rod  of  the  material  in  the  tube.  This  knowledge  is  being 
made  use  of  in  the  construction  of  two  important  pieces  of 
apparatus,  the  telephone  receiver  and  transmitter  and  the 
coherer  in  the  wireless  receiver. 

The  telephone  is  an  adaptation  from  the  microphone,  an 
instrument  which  consists  essentially  of  an  arrangement  by 
which  one  part  of  a  circuit  in  which  is  included  a  telephone 
line  and  electric  battery  is  completed  by  two  conductors 
which  rest  lightly  one  on  the  other.  Two  pieces  of  carbon, 
one  pointed  and  the  other  cup-shaped,  make  a  connection 
that  is  very  sensitive  to  change  in  pressure.  In  the  tele- 
]ihone  this  variation  in  pressure  is  caused  by  the  vibration 
of  the  diaphragm  when  the  sound  waves  strike  it. 

A  much  more  recent  adaptation  on  somewhat  the  same 
order  is  the  coherer.  Here  a  tube  of  metallic  filings  is  em¬ 
ployed  and  instead  of  mechanical  pressure  being  used  to 
effect  a  change  in  resistance  this  apparatus  is  so  sensitive 
that  the  presence  of  electro-magnetic  waves  is  readily 
detected  by  the  filings  becoming  a  good  conductor  and 

'Trans.  A.  I.  E.  E.,  Vol.  XXV,  p.  329,  “Direct-Current  Motor  Design 
as  Influenced  by  the  Use  of  the  Interpole.” 

•Fig.  21  has  been  slightly  modified  to  embody  results  brought  out  bv 
Mr.  H.  F.  T.  Erber  in  the  discussion  of  Mr.  Bedell’s  paper. 
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allowing  current  from  a  local  battery  to  pass  through  the 
circuit  of  which  it  is  a  part.  A  mechanical  tapping  is 
then  necessary  to  restore  the  filings  to  a  condition  of  very 
high  resistance  again.  Of  course,  the  electro-magnetic 
waves  do  not  produce  pressure  on  the  filings,  but  instead 
cause  them  to  cling  together  in  some  way  that  is  as  effective 
as  if  mechanical  pressure  were  applied. 

Another  use  to  which  these  powdered  resistors  may  be 


Fig.  1 — Variation  of  Powdered  Carbon  with  Mechanical  Pressure. 

put  is  in  connection  with  heating  units,  and  it  has  been 
suggested  that  they  may  be  made  to  control  automatically 
the  maximum  temperature  at  which  they  will  operate  by 
becoming  practically  current  insulators  at  a  quite  definite 
point.  The  specific  resistance  may  be  controlled  by  pro¬ 
portioning  the  mixture  of  powdered  material,  the  pressure 
which  causes  the  change  in  resistance  being  due  to  the 
relative  expansion  of  the  powdered  material  and  the  tube 
containing  it. 

The  change  of  resistance  of  powdered  carbon  and  of 
silicon  with  pressure  change  are  two  interesting  and  widely 
differing  cases.  By  powdered  material  is  here  meant  any¬ 
thing  from  the  size  of  particles  of  sharp  sand  to  the  finest 


Fig.  2 — Variation  of  Resistance  of  Powdered  Silicon  with 
Mechanical  Pressure. 

dust  possible  to  make  using  a  mortar  and  pestle.  It  was 
found  that  the  variation  in  size  within  these  limits  does 
not  affect  the  results  here  shown.  The  powdered  material 
was  put  into  a  porcelain  tube  sq.  cm  in  cross-section  and 
the  two  ends  were  equipped  with  closely  fitting  copper 
plugs.  The  distance  between  plugs  was  5  cm  and  the 
pressure  applied  did  not  change  this  distance  by  any  appre¬ 


ciable  amount.  Kilogram  weights  were  added  one  at  a 
time  until  a  total  of  twenty  was  reached;  as  these  were  re¬ 
moved  singly  readings  were  taken  of  the  resistance  for 
all  loads. 

The  resistance  of  such  a  tube  of  carbon  measures  3 
ohms  at  normal  or  atmospheric  pressure.  Adding  pressure, 
the  resistance  decreases  until  at  from  18  kg  to  20  kg  (40  lb. 
to  44  lb.)  it  becomes  almost  constant  at  nearly  1.6  ohms. 
Then  as  the  pressure  is  removed  the  resistance  does  not 
increase  so  as  to  follow  the  same  curve  as  before,  but  "lags 
behind,”  and  when  the  pressure  has  been  reduced  to  only 
i.o  kg  the  resistance  has  increased  only  a  small  amount, 
but  it  resumes  the  original  value  when  zero  load  is  reached. 
The  specific  resistance  of  the  powder  at  zero  pressure  is 
just  fifty  times  as  large  as  that  of  the  carbon  rod  before  it 
was  pulverized.  The  maximum  pressure  used  in  the  tests 
corresponded  to  60  kg  per  sq.  cm.  (850  lb.  per  square 
inch). 

Such  a  tube  of  powdered  silicon  has  a  resistance  of 
300,000  ohms  at  zero  pressure.  A  pressure  of  i  kg  applied 
makes  a  resistance  of  14,000  ohms.  Up  to  a  pressure  of  14 
kg  a  smooth  curve  is  obtained,  but  when  a  small  additional 
load  is  added  there  is  a  large  decrease  in  resistance,  repre¬ 
sented  as  a  break  in  the  curve  of  Fig.  2.  Decreasing  pres¬ 
sure  does  not  result  in  much  change  in  resistance  until  all 
pressure  is  removed,  when  the  original  conditions  are 
almost  exactly  obtained.  The  cycle  may  be  repeated  in¬ 
definitely  without  any  further  change. 

The  specific  resistance  of  the  silicon  in  this  form  is  about 
500.000  times  as  great  at  zero  or  atmospheric  pressure  as 
when  it  is  in  the  form  of  a  solid  stick  before  being 
pulverized. 


A  PLOWED  FIELD  IS  A  100,000-VOLT  TRANSMIS¬ 
SION-LINE  CONDUCTOR. 


One  of  the  No.  o  hemp-center  stranded  copper  wires  of 
the  Central  Colorado  Power  Company’s  ioo,oc)0-volt  trans¬ 
mission  line  from  its  Boulder  plant  into  Denver  broke  at 
the  center  of  a  500-ft.  span  2  miles  from  the  city  April  14, 
allowing  the  two  ends  to  fall  to  the  ground  in  a  plowed 
field.  It  was  then  i  a.  m.  and  the  system  was  carrying  3700 
kw,  but  the  ground  connection  thus  established  continued 
to  carry  the  load  without  incident  for  seven  hours.  During 
this  time  one  of  the  wires  finally  burned  back  to  the  point 
where  it  hung  suspended  from  the  tower  insulator,  thereby 
setting  up  a  series  of  arcs  between  wire  and  ground  and 
causing  surges  which  attracted  the  attendants’  notice  by  the 
swinging  of  the  station-instrument  needles.  When  the 
trouble  was  located,  between  the  towers  the  No.  o  stranded 
conductor  was  found  in  the  shape  of  a  number  of  short 
sections  averaging  6  in.  in  length,  and  below  the  end  of 
each  was  a  cone-shaped  fulgurite  in  the  clay  soil,  where 
the  earthy  matter  had  been  fused  to  a  mass  of  slag.  As 
each  section  of  conductor  burned  off  the  live  end  left  had 
apparently  established  a  new  point  of  contact  about  6  in. 
from  the  end,  where  it  was  in  turn  severed.  Some  of  the 
fulgurites  or  slag  masses  measured  8  in.  in  diameter  at  the 
top,  tapering  to  2  in.  at  the  tip  18  in.  below  the  ground,  and 
the  surface  of  each  was  covered  with  numerous  little  spines 
or  roots,  apparently  marking  the  points  where  the  current 
entered  the  surrounding  earth.  In  other  places  the  fused 
mass  lay  in  the  direction  of  the  line,  and  for  several  feet 
around  this  path  the  ground  was  too  hot  to  stand  upon, 
even  three  hours  after  the  current  had  been  shut  off.  Since 
the  accident  the  field  has  been  replowed,  bringing  to  light 
numerous  sections  of  the  once  molten,  glassy  path  which 
joined  the  conductors.  The  cause  of  the  span  breaking  in 
the  center  was  traced  to  an  unraveled  strand  in  the  ground 
wire  which  had  dropped  down  on  to  the  line  conductor, 
thus  burning  the  latter  in  two. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 

FARMER  SERVICE  NEAR  FORT  WAYNE,  IND.  referred  to  the  appropriate  department  and  handled  by  a 

-  man  who  has  been  studying  that  particular  question,  and 

The  Kehoe  Light  &  Power  Company,  which  purchases  the  case  of  projects  where  both  features  are  to  be 
energy  from  the  Fort  Wayne  &  Northern  Indiana  Traction  handled  the  factor  which  is  the  more  prominent  determines 
Company  for  distribution  among  rural  communities  in  the  the  reference.  The  same  plan  is  used  in  the  motor-service 
vicinity  of  Fort  Wayne,  Ind.,  is  developing  a  farmer  busi-  department,  being  worked  out  still  further.  That  is  to 
ness,  served  from  its  transmission  lines.  Farm  customers  the  individual  solicitors  are  trained  so  as  to  become 

are  charged  lo  cents  per  kw-hr.  with  an  assured  minimum  specialists  on  certain  lines  of  manufacture,  such  as  wood- 
annual  payment  of  $24,  payable  monthly.  The  customer  working,  textiles,  machine  shops,  etc.  While  every  man 
is  required  to  purchase  his  own  transformer,  meter  and  all  capable  of  handling  anything  of  a  general  nature  which 
other  equipment.  comes  along,  the  idea  is  to  make  him  an  expert  in  some 

—  -  particular  branch. 

CENTRAL-STATION  BUILDING  AT  LOWELL.  - 

- :  HEATING  OF  ROLLS  FOR  PARAFFINING  PAPER- 

The  Lowell  (Mass.)  Electric  Light  Corporation  is  plan-  - 

ning  to  erect  in  the  near  future  a  general  service  building  Steam  was  formerly  used  to  heat  the  rolls  in  the  card- 
lo  serve  as  a  stock-room,  garage,  motor  shop  and  office  board-sliming  plant  of  Reynolds  &  Reynolds,  Dayton,  Ohio, 
for  the  engineering  and  distributing  departments.  The  The  paraffine  is  applied  to  the  paper  by  passing  the  sheets 
building  will  be  located  adjacent  to  the  Perry  Street  plant  between  pairs  of  rolls  the  upper  one  of  which  is  heated 
in  Lowell  and  will  cost  about  $20,000.  It  is  anticipated  while  the  lower  revolves  in  a  bath  of  melted  paraffine  carry- 
that  the  joining  of  the  departments  will  facilitate  the  work 
and  eliminate  duplication,  doing  away  with  stock  shortages 
and  excessive  storage  cost  by  the  present  arrangement  of 
.scattered  supply  stations.  The  garage  section  will  have  a 
capacity  of  ten  machines,  and  commercial  electric  trucks 
will  be  cared  for  until  the  company  needs  the  space  for  its 
own  vehicles.  All  subsidiary  records  will  be  maintained 
in  the  new  building,  but  the  commercial  departments  of  the 
company  will  remain  in  the  present  offices. 

FLAT-RATE  CONTROLLER  CAMPAIGN  AT  MARION. 

Since  March  i  a  flat-rate  campaign  to  further  the  use 
of  “Excess”  indicators  has  been  under  way  at  Marion,  Ind.. 
and  despite  the  fact  that  this  city  of  19,000  population  has 
3700  meters  installed,  twenty-three  new  flat-rate  customers 
were  secured  in  the  first  week,  followed  by  forty  others 
the  second  week.  The  rate  made  is  1.25  cents  per  month 
per  watt  connected,  20  per  cent  discount  being  allowed  for 
prompt  payment,  giving  a  net  rate  of  i  per  cent  per  watt. 

On  its  metered  basis  the  alternative  rate  offered  by  the 
Marion  company  is  8  cents  per  kw-hr.,  with  only  25  cents 
monthly  minimum.  The  flat-rate  schedule  is  thus  based 
on  four  and  a  half  hours’  daily  use  of  the  connected  load. 

By  far  the  largest  part  of  the  flat-rate  contracts  closed 
have  been  for  $i  per  month,  permitting  the  use  of  four 
25-watt  tungsten  lamps.  No  provision  is  made  for  con¬ 
necting  up  electric  irons  with  the  flat-rate  installations,  al¬ 
though  about  2300  irons  are  in  use  by  metered  customers. 

Since  the  institution  of  the  flat-rate  campaign  several  new 
flat-rate  customers  have  asked  to  be  changed  to  a  metered 
basis,  while  several  former  metered  users  have  taken  out 
flat-rate  contracts. 


LOUISVILLE  NEW-BUSINESS  METHODS,  M  a  recent  meeting  of  the  New  England  Section  of 

-  the  Illuminating  Engineering  Society  Mr.  Norman  Mac- 

In  the  solicitation  of  new  business  the  Kentucky  Electric  beth,  Pittsburgh,  Pa.,  read  a  paper  entitled  “Competitive 

Company,  of  Louisville,  has  found  that  specialization  is  Illuminapts  from  the  Standpoint  of  the  Salesman,”  in  which 

highly  advantageous.  The  company  now  employs  twenty  was  emphasized  the  importance  of  assuming  a  high  ethical 

.solicitors,  fourteen  of  whom  are  under  the  direction  of  Mr.  standpoint  in  marketing  appliances.  He  stated  that  gen- 

L.  J.  Hannah,  head  of  the  light  installation  department,  erally  the  gas  men  have  a  more  inflated  idea  of  the  good 

while  the  remaining  six  work  under  the  direction  of  Mr,  points  in  electricity  than  of  the  bad  features  of  gas  service. 

W.  D.  Myers,  who  is  in  charge  of  new  motor-service  busi-  Many  installations  are  changed  back  and  forth  from  gas 

ness.  Prospective  business  of  one  kind  or  the  other  is  to  electricity  because  the  merchants  simply  desire  to  alter 


Electrically  Heated  Rolls  for  Paraffining  Paper. 


ing  the  oil  to  the  hot  paper.  At  the  time  the  factory  was 
being  electrified  with  motor  drive  throughout  it  was  decided 
to  replace  the  steam  pipes  with  electric  heat.  Accordingly 
heating  units  were  improvised  for  the  rolls,  each  of  which 
consumes  1800  watts  and  averages  ten  to  twelve  hours’  use 
daily.  At  the  manufacturer’s  rate  for  power,  the  cost  of 
this  heating  service  is  about  3  cents  per  kw-hr.,  and  the 
operation  of  the  two  machines  has  amounted  to  about  the 
same  as  the  former  cost  of  steam  heat. 

COMPETITIVE  ILLUMINANTS. 
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the  appearance  of  their  premises.  Mr.  Macbeth  contended 
that  the  best  way  for  the  central  station  to  push  lighting  is 
to  take  care  of  its  present  installations  and  see  to  it  that 
the  customer  gets  as  much  as  possible  for  his  money.  He 
deprecated  selling  the  consumer  equipment  unsuited  to  his 
needs  and  urged  that  tactful  advice  be  given  by  salesmen 
in  cases  where  poor  selections  are  sought.  He  felt  that 
illumination  is  sold  at  too  low  prices  to-day  in  comparison 
with  the  cost  of  many  other  utilities.  Regarding  new  in¬ 
stallations  of  electric  lighting  in  large  residences  designed 
by  eminent  architects,  Mr.  Macbeth  said  that  too  much  is 
expected  of  the  latter  in  view  of  the  low  cost  of  lighting 
equipment  in  relation  to  the  total  expense  of  the  building. 
A  field  exists  for  the  sale  of  electric  appliances  on  a  rental 
basis,  setting  payments  aside  on  the  instalment  plan  until 
the  installation  cost  is  covered.  Trial  installations  are  also 
beneficial  in  many  cases.  It  pays  to  retain  tungsten  lamps 
in  .service  down  to  65  per  cent  of  their  initial  candle-power. 


OPERATING  COSTS  OF  DIESEL  ENGINE  PLANTS. 


Eighteen  months  ago  a  certain  500-hp  oil-burning  steam 
plant  in  a  Southwestern  town  was  converted  to  Diesel- 
engine  drive.  Careful  records  have  been  kept  of  this  sta¬ 
tion  during  both  steam  and  internal-combustion  operation, 
and  accurate  analyses  have  been  made  of  the  items  entering 
into  the  cost.  Following  are  the  figures,  taken  from  the 
company’s  records,  of  a  given  month’s  operation  in  iqio  and 
in  1911,  one  representing  all-steam  and  the  other  all-Diesel 
operation : 


1 

Steam. 

Diesel. 

Kilowatt  hours  produced . 

38.402 

63.780 

Kilowatt  hours  per  pound  fuel  oil . 

0.205 

1.280 

Kilowatt  hours  per  gallon  fuel . 

1.54 

9.49 

Total  manufacturing  cost . 1 

$884.86 

$646.08 

Operating  cost . : 

844.24 

530.69 

Maintenance  cost . ' 

40.62 

i  115.39 

Power  plant  wages . 

210.00 

251.70 

Fuel  for  power . 

540.00 

179.34 

Water  for  power . 

65.00 

32.50 

Miscellaneous  operating  expense . 

16.95 

25.12 

Maintenance: 

Boilers . 

1  $60.85 

10.65 

$95.67 

Electric  plant . 

1  8.85 

10.97 

Miscellaneous . 

12.75 

8.75 

7.52 

1 

In  the  plant  just  alluded  to  the  load  increased  so  rapidly 
that  a  third  250-hp  engine  was  added  shortly  after  starting 
up  and  now  a  fourth  unit  is  about  to  be  put  into  service. 
In  another  Southwestern  station,  where  two  250-hp  Diesel 
sets  have  been  in  service  six  years,  a  third  is  to  be  added 

COST  OF  CENTRAL  STATION  IN  I9II. 


Exjjenditures.  Amount. 


Cost  of  manufacture .  $7946.14 

Operating  cost .  6867 . 97 

Wages .  3032.30 

Fuel .  3227.44 

Water  for  power . 1  50.53 

Lubrication . '  530.88 

Miscellaneous . I  26.82 

Maintenance: 

Engines . 1  1030.87 

Miscellaneous  station  equipment . j  56.58 

Buildings  and  fixtures .  144.77 


to  take  care  of  the  growth  of  the  business.  Herewith  is 
given  a  detailed  statement  of  the  cost  of  running  this  plant 
during  1911,  its  sixth  year  of  service,  for  the  first  pair  of 
engines.  A  total  of  1,080,088  kw-hr.  was  produced  in  the 
twelve  months  at  a  total  cost  of  manufacture  of  $0.0072  per 
kw-hr.,  of  which  $0.0063  is  due  to  operating  cost  alone. 


RELATION  BETWEEN  THE  COMPANY  AND  THE 
PUBLIC. 

At  a  meeting  of  the  commercial  division  of  the  Common¬ 
wealth  Edison  Company  Section  of  the  National  Electric 
Light  Association  in  Chicago  last  month  Mr.  John  W. 
Ferguson,  assistant  to  the  general  contract  agent  of  the 
company,  read  a  pithy  paper  on  “The  Relation  Between  the 
Company  and  the  Public’’ — a  subject  to  which  he  has  paid 
much  attention.  The  speaker  pointed  out  that  business  is 
not  a  “machine”;  the  machinery  of  business  must  be  vital¬ 
ized  if  it  is  to  be  successful.  Continued  prosperity  must 
depend  largely  upon  the  quality  of  pleasing  which  must 
emanate  from  the  establishment.  Every  concern  is  as  big 
as  the  head  of  that  concern,  and  the  same  remark  applies 
to  the  heads  of  departments.  The  public-utility  company  has 
duties  as  well  as  rights,  and  the  duties  to  the  public  must 
be  drilled  into  employees  by  a  never-ceasing  process  of 
education  as  new  blood  is  brought  into  the  organization. 

It  should  be  the  duty  of  every  employee  to  see  that  the 
agreement  with  the  customer  is  carried  out  thoroughly. 
Mr.  Ferguson  dwelt  especially  on  the  need  of  inter-depart¬ 
mental  courtesy,  and  pointed  out  that  very  frequently  com¬ 
plaints  have  to  do  with  several  departments  in  a  big  organ¬ 
ization,  and  that  if  these  departments  show  courtesy  to  one 
another  the  customer  will  be  impressed  and  will  believe 
that  the  same  courtesy  is  intended  to  be  shown  to  the  . 
general  public. 

What  is  called  “red  tape”  is  necessary  for  the  proper 
handling  of  the  work  in  any  department  of  a  large  industry, 
notwithstanding  the  opprobrium  which  is  generally  attached 
to  this  much-abused  expression.  Every  man  performing 
his  duty  properly  is  part  and  parcel  of  the  “red  tape.” 
Inasmuch  as  this  is  true,  employees  before  criticising  the 
system  should  be  sure  that  their  own  record  is  clear. 

The  speaker  expressed  himself  as  in  favor  of  the  state 
supervision  of  public-service  companies,  and  said  that  he 
hoped  the  time  was  not  far  distant  when  Illinois  would 
have  a  state  commission  for  this  purpose.  He  said  that  the 
company  and  its  employees  should  show  by  their  acts  a 
realization  of  the  fact  that  their  privileges  have  been 
granted  by  the  people,  who  have  the  right  to  demand  an 
account  of  the  stewardship.  In  this  way  criticism  will  be 
disarmed. 

One  thing  Mr.  Ferguson  insists  upon  is  courtesy  over  the 
telephone.  He  declared  that  the  misuse  or  careless  use  of 
this  great  modern  convenience  on  the  part  of  employees  of 
public-service  companies  has  caused  much  of  the  ill  feeling 
toward  these  corporations.  One  should  school  one’s  self 
to  be  patient,  polite  and  exact  over  the  telephone.  The 
speaker  illustrated  his  remarks  with  anecdotes,  and  empha¬ 
sized  in  his  speech,  as  he  does  in  his  daily  life,  that  the 
public  should  at  all  times  be  accorded  that  courteous  though 
not  subservient  treatment  which  should  be  expected  from 
a  gentleman. 

Mr.  Louis  A.  Ferguson,  vice-president  of  the  company, 
in  the  discussion  emphasized  the  fact  that  merchandising  is 
not  nowadays  so  much  a  matter  of  price  as  of  service.  The 
service  comes  from  the  employees,  the  men  who  handle  the 
goods.  It  depends  on  personality,  and  the  man  who  de¬ 
velops  his  personality  most  is  the  man  who  does  more  than 
is  allotted  to  him.  The  speaker  also  dwelt  on  the  great 
necessity  of  accuracy,  which  he  said  is  very  important  in 
all  departments  of  the  company’s  business  and  in  its  rela¬ 
tion  with  the  public.  At  heart  the  public  is  right  and  is 
not  really  antagonistic  to  corporations.  Several  others 
discussed  the  paper,  including  Mr.  Peter  Junkersfeld  and 
Mr.  M.  L.  Eastman.  The  latter  dwelt  on  the  need  of 
reciprocity  between  the  company  and  its  customers.  Every 
man  in  the  company,  he  said,  should  become  a  solicitor 
of  friendship  for  the  company.  In  closing  the  discussion, 
Mr.  John  W.  Ferguson  alluded  again  to  the  great  im¬ 
portance  of  loyalty  to  the  company. 


1122 


ELECTRICAL  WORLD. 


VoL.  59,  No.  21. 


MEAT  SAVED  PAYS  COST  OF  ELECTRIC  COOKING.  Wiring  and  Illumlnation 


That  in  a  9-lb.  leg  of  mutton  as  much  as  lb.  of  meat 
may  be  saved  by  cooking  in  an  electric  oven,  compared  with 
cooking  the  same  joint  by  gas  or  coal,  was  pointed  out  by 
Mr.  J.  D.  A.  Cross,  Chicago,  not  long  ago. 

A  number  of  careful  and  independent  experiments  in 
England,  said  Mr.  Cross,  have  shown  that  there  is  a  shrink¬ 
age  of  from  25  to  35  per  cent  in  the  weight  of  meat  cooked 
by  coal  or  gas,  whereas  the  same  kind  of  food  cooked  to 
the  same  degree  by  electricity  loses  only  10  or  15  per  cent 
of  its  original  weight.  Thus  it  is  conceivable  that  even  if 
coal  or  gas  cost  nothing  it  would  be  cheaper  to  use  an 


TABLE  I. — RESULTS  FROM  ELECTRICAL  COOKING. 


loint. 

Weight  1 
Before  i 
'  Cooking. 

■  Lb.  Oz.  1 

Weight  ; 
After  1 
Cooking.  1 

Lb.  Oz.  j 

TVpe  of 
Oven. 

Loss 

of 

Weight. 

1  Lb.  Oz.  i 

Loss 

per 

Cent. 

Ribs  of  beef . 

.  .  5 

7  1 

3 

1 

12  i 

Coal 

1 

1 

11 

31.0 

Leg  of  mutton . 

.  .  8 

8 

5 

13  1 

Coal 

2 

11 

31.7 

Shoulder  of  mutton.  . 

6 

13 

5 

1  1 

1  Coal 

1  1 

12 

25.7 

Leg  of  mutton . 

..18 

4 

6 

0  i 

Gas 

2 

4 

28.1 

Leg  of  mutton . 

..]  8 

0 

7 

12 

Electricity 

1  1 

4 

13.1 

Shoulder  of  mutton. .  . 

12 

4 

2 

Electricity 

10 

13.1 

Ribs  of  beef . 

.  .  9 

1 

7 

6 

Electricity 

1 

11 

18.6 

I^g  of  mutton . 

.  .'  9 

1 

7 

10 

Electricity 

1 

7 

15.8 

Shoulder  of  mutton 

.  .j  5 

10 

,  5 

0 

Electricity 

0 

10 

11.1 

TABLE  II. - COOKING  BEEF  BY  ELECTRICITY,  COAL  AND  GAS. 


Weight  to  Be  Ordered  Saving  op  Meat  and  Money 
FROM  Butchers  When  When  Electricity  Is  Used  In- 
Weight  Cooking  Is  to  be  Done  by  stead  op 

of  •  , 


Joint. 

Lb. 

■  Elec- 
1  tricity. 

Lb.  Oz. 

Coal.  1 

Lb.  Oz. 

Gas. 

Lb.  Oz. 

Lb. 

Coal. 

Oz.  Value. 

Lb. 

Gas. 

Oz.  Value. 

4 

1  4 

8 

5 

11  i 

5 

14 

1 

3 

1 

SO.  28 

1 

6 

$0.32 

5 

!  5 

11 

7 

3 

7 

6 

1 

8 

0.36 

1 

11 

0.40 

6 

6 

13 

8 

9 

8 

13 

1 

12 

0.42 

2 

0 

0.46 

7 

7 

9 

10 

0 

10 

5 

2 

1 

0.50 

2 

6 

0.56 

8 

9 

2 

11 

7 

11 

13 

2 

5 

0.56 

2 

11 

0.64 

9 

10 

4 

12 

4 

13 

4 

2 

10 

0.62 

3 

0 

0.72 

10 

11 

6 

14 

5 

14 

11 

2 

15 

0.70 

3 

5 

0.80 

11 

12 

8 

15 

11 

16 

3 

3 

3 

0.76 

3 

11 

0.88 

12 

13 

10 

17 

2 

17 

1 

11 

3 

8 

0.84 

4 

1 

0.98 

TABLE  III. — COOKING  MUTTON  BY  ELECTRICITY,  COAL  AND  GAS. 


INDUCTION  MOTOR  WIRING. 


By  H.  B.  Foote. 

With  the  increased  application  of  induction  motors  to 
industrial  machine  drive  it  seems  desirable  to  develop  a 
wiring  table  which  can  be  used  by  the  electrical  contractor 
or  motor-service  solicitor  to  enable  him  to  figure  the  in¬ 
stallation  cost  with  the  average  length  of  run  encountered 
in  this  class  of  work.  The  author  in  the  present  article 
deals  only  with  the  squirrel-cage  type  of  motor  and  as¬ 
sumes  the  prevailing  practice  of  using  a  starting  device  for 
motors  above  5  hp  in  rating. 

The  National  Electrical  Code  rules  applying  to  this  class 
of  wiring  do  not  cover  the  .subject  as  thoroughly  as  they  do 
direct-current  wiring,  the  reason  being  that  the  latter  has 
been  in  use  for  many  years  and  that  each  successive  issue 
of  the  code  is  merely  a  revision  of  the  previous  one.  The 
two  rules  which  govern  the  size  of  wire  to  be  used  are  as 
follows:  Rule  23^ — “Where  rubber-covered  wire  is  used 
for  the  leads  or  branches  of  alternating-current  motors  of 
the  types  requiring  large  starting  currents  the  wires  may 
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Weight  to  Be  Ordered  Saving  op  Meat  and  Money 
FROM  Butchers  When  When  Electricity  Is  Used  In- 
Weight  Cooking  Is  to  be  Done  by  stead  of 

of 

Cooked  I - -  — — - - — - 

Joint.  ,11 
•  Elec-  i 

tricity.  1  Coal,  i  Gas.  Coal.  Gas. 


Lb. 

Lb. 

Oz. 

Lb. 

Oz.  ' 

Lb. 

Oz. 

Lb. 

Oz. 

Value. 

Lb. 

Oz. 

Value. 

4 

4 

8  ' 

5 

7 

5 

8 

0 

15 

$0. 

20 

1 

0 

$0. 

20 

5 

5 

11 

6 

13 

6 

15 

1 

2 

0. 

24 

1 

4 

0. 

25 

6 

6 

13 

!  8 

2 

3 

5 

1 

5 

0. 

26 

1 

8 

0. 

30 

7 

7 

15 

,  9 

7 

9 

11 

1 

8 

0. 

30 

1 

12 

0. 

36 

8 

9 

2 

10 

13 

11 

2 

1 

11 

0 

,34 

2 

0 

0 

.40 

9 

,  10 

4 

1  12 

2 

i  12 

8 

1 

14 

0 

.38 

2 

4 

0 

.46 

10 

11 

6 

!  13 

8 

1  13 

15 

2 

2 

0 

.42 

2 

9 

0 

.52 

11 

'  12 

8 

1  14 

14 

15 

5 

2 

6 

0 

.48 

2 

13 

0 

.56 

12 

13 

10 

'  15 

4 

16 

11 

2 

10 

0 

.54 

3 

1 

0 

.62 

electric  oven,  since  the  loss  due  to  electric  cooking  is  so 
slight  compared  with  that  sustained  when  gas  and  coal 
ovens  are  employed. 

Table  I,  prepared  by  Mr.  K.  B.  Matthews,  an  English 
electric  heating  engineer,  shows  a  compilation  of  a  number 
of  experiments  made  with  various  kinds  of  heat  for  cooking. 

Tables  II  and  III  show  the  relative  quantities  of  meat  to 
be  purchased  in  order  to  serve  a  given  amount  when  the 
cooking  is  done  with  electricity,  coal  and  gas  respectively. 


starting  Currents  at  Full  Load  for  a  100-hp,  440-Volt  Motor. 

be  protected  in  accordance  with  Table  B  of  No.  18.”  Rule 
68h — “Fuses  must  be  so  constructed  that  with  the  surround¬ 
ing  atmosphere  at  a  temperature  of  75  deg.  Fahr.  (24  deg. 
C.)  they  will  carry  indefinitely  a  current  10  per  cent 
greater  than  that  at  which  they  are  rated,  and  at  a  current 
25  per  cent  greater  than  the  rating  they  will  open  the  cir¬ 
cuit  without  reaching  a  temperature  which  will  injure  the 
fuse  tube  or  terminals  of  the  fuse  block.  With  a  current 
50  per  cent  greater  than  the  rating  and  at  room  temperature 
of  75  deg.  Fahr.  (24  deg.  C.)  the  fuses  starting  cold  must 
blow  within  the  time  specified  as  follows:  0-30  amp,  one 
minute;  31-60  amp,  two  minutes;  61-100  amp,  4  minutes; 
101-200  amp,  six  minutes;  201-400  amp,  twelve  minutes; 
401-600  amp,  fifteen  minutes. 

.\n  induction  motor  designed  to  meet  the  best  condition 
of  normal  operation  should  have  as  low  an  impedance  as 
practicable,  but  a  motor  of  this  description  necessarily  takes 
a  very  large  current  in  starting,  this  current  being  inversely 
proportional  to  the  impedance.  This  starting  current,  there¬ 
fore,  varies  with  the  load.  The  average  condition  met  with 
in  practice  and  considered  in  these  tables  is  100  per  cent 
load.  Under  these  conditions  the  starting  current  will  be 
about  four  times  normal  current  when  a  starting  com- 
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pensator  is  used  and  very  close  to  five  times  normal  current 
when  the  motor  is  thrown  directly  on  the  line. 

The  accompanying  illustration  shows  curves  for  a  loo-hp, 
440-volt  motor,  started  with  100  per  cent  load  by  means  of 
a  starting  compensator,  a  starting  resistance  and  by  throw¬ 
ing  directly  on  the  line.  These  curves  show  that  this  start¬ 
ing  current  does  not  last  over  ten  seconds. 

It  will  be  found  by  computing  the  size  of  wire  for  any 
ordinary  length  of  run  that  the  starting  fuses  necessitate  a 
larger  wire  to  be  used  than  would  be  required  to  carry  the 
full  running  current  of  the  motor.  This  is  still  the  case 
when  advantage  is  taken  of  Rule  23^,  which  allows  rubber- 
covered  wire  to  be  fused  to  the  carrying  capacity  given  in 
Table  B.  However,  further  advantage  may  be  taken  of 

SIZE  OF  WIRE  AND  FUSES  FOR  THREE-PHASE,  220-V0LT  AND  440- 
VOLT  MOTORS. 


2  20- VOLT 


Horse- Power. 


Full-load 
Amps.  j 

Starting 

Fuses. 

Wire  Size, 
Rubber- 
covered. 

Wire  Size, 
Weatherproof. 

i 

1 

3 

10 

14 

14 

2 

6 

20 

12 

12 

3 

9 

30  1 

10 

12 

4 

11 

40 

8 

10 

5 

14 

50  1 

8 

10 

7i 

20 

60  . 

6 

8 

10 

27  1 

75  : 

4  t 

8 

12i 

33  1 

90 

4 

6 

15 

40  1 

1  100 

3  1 

6 

20 

50  ' 

'  140 

2 

4 

25  1 

63 

175 

0  I 

2 

30  1 

75 

200 

0  1 

2 

35 

89 

250 

00  ! 

1 

40 

100 

275 

000 

0 

50 

125 

!  350 

0000  ' 

00 

75 

185 

500 

400,000 

0000 

100  1 

1  250 

1  650 

600,000 

400,000 

150  1 

1 

1  370 

1 

1000 

1,000,000 

600,000 

440  VOLT. 

Horse-  Power. 

!  Full-load 

1  Starting 

Wire  Size, 

Wire  Size, 

Amps. 

!  Fuses. 

Rubber- 

Weatherproof. 

covered. 

1 

1 

1.5 

5 

I  14 

14 

2 

3 

10 

1  14 

14 

3 

4.5 

15 

12 

12 

4 

5.5 

20 

12 

12 

5 

7 

25 

10 

12 

n 

10 

30 

10 

12 

10 

14 

40 

8 

10 

12i 

17 

45 

8 

10 

15 

20 

50 

1  6 

8 

20 

25 

70 

1  6 

8 

25 

32 

90 

4 

6 

30 

.  38 

100 

1  3 

1  0 

35 

45 

125 

2 

4 

40 

50 

150 

1 

4 

50 

63 

175 

0 

2 

75 

93 

250 

00 

1  1 

100 

125 

325 

0000 

1  00 

150 

185 

1 

500 

400,000 

f'OOO 

Rule  68/t  because  it  will  be  found,  by  reference  to  the  start¬ 
ing  curves,  that  the  fuses  will  carry  50  per  cent  over  their 
normal  rated  capacity  for  a  greater  length  of  time  than  the 
duration  of  the  starting  current.  From  the  foregoing  it 
will  be  seen  that  the  size  of  wire  for  any  induction  motor 
may  be  computed  by  making  the  line  fuse  equal  to  two-thirds 
of  the  starting  current  and  selecting  a  size  of  wire  having 
the^  nearest  current  value  to  the  fuse,  using  the  carrying 
capacity  given  in  Table  B  of  the  National  Electrical  Code. 

There  seems  to  be  no  rule  regarding  the  fusing  of 
weatherproof  wire  which  makes  any  concession  for  this 
class  of  work,  but,  owing  to  the  fact  that  it  is  never  in¬ 
stalled  in  conduit  and  therefore  has  a  greater  radiation,  it 
should  be  permissible  to  make  the  same  reduction  from 
Table  B  as  is  made  between  Tables  A  and  B. 


The  accompanying  tables  have  been  computed  for  220- 
volt  and  440-volt  motors  on  the  above  basis.  The  maximum 
distance  from  starting  fuses  to  motor  in  industrial  plants 
is  seldom  more  than  100  ft.  For  this  distance  the  size  of 
rubber-covered  wire  given  in  the  table  will  not  produce  more 
than  I  per  cent  total  voltage  drop,  with  25  per  cent  overload 
on  the  motor.  Here  again  is  brought  out  the  fact  that  for 
lengths  of  run  up  to  500  ft.  the  starting  fuses  determine  the 
size  of  wire  required  if  the  National  Electrical  Code  rules 
are  adhered  to.  If  fuses  were  built  to  stand  a  higher 
momentary  overload,  the  amount  of  copper  necessary  for 
this  class  of  wiring  would  be  reduced.  However,  in  the 
smaller  sizes  of  motors  it  is  well  to  have  the  wire  of  ample 
size  because  it  is  very  often  the  case  that  the  motor  is 
operated  below  its  full  rated  load,  producing  a  low  power- 
factor  and  thereby  increasing  the  current.  On  the  other 
hand,  when  installing  motors  of  100  hp  and  over  it  is  well 
to  inquire  into  the  starting  conditions  because  a  reduction 
in  the  size  of  starting  fuses  will  mean  a  considerable  saving 
in  copper. 

A  considerable  reduction  in  the  cost  of  wiring  can  be 
made,  where  the  starting  switches  are  not  too  widely  sepa¬ 
rated,  by  placing  the  meter  on  the  primaries  of  the  trans¬ 
formers  and  running  a  set  of  starting  leads  to  the  switches. 
This  requires  but  one  set  of  starting  fuses  and  leads  large 
enough  to  carry  the  starting  current  of  the  largest  motor,  if 
but  one  motor  be  started  at  a  time. 


DISPLAY  AND  INDIRECT  LIGHTING. 


Mr.  F.  L.  Godinez,  of  New  York,  gave  an  illustrated  talk 
upon  artificial  lighting  before  the  New  England  Section  of 
the  N.  E.  L.  A.  at  Boston  on  May  3,  about  200  being 
present.  He  pointed  out  that  increased  revenue  and  ex¬ 
pansion  in  public  utilities  depend  upon  the  continued  satis¬ 
faction  of  the  consumer,  and  he  emphasized  the  desirability 
of  more  severe  tests  of  appliances  by  operating  companies, 
which  are  regarded  by  the  public  at  large  as  responsible  for 
the  success  or  failure  of  all  sorts  of  apparatus  in  service. 

Taking  up  illuminating  engineering,  the  speaker  said  that 
too  often  the  public  looks  upon  the  specialist  in  this  field 
as  a  cross  between  the  lamp  salesman  and  the  reflector 
vender.  He  criticised  the  attitude  of  utility  companies 
which  has  led  the  public  in  certain  places  to  feel  that  one 
cannot  enter  the  central-station  office  without  being  asked 
to  purchase  illuminating  equipment.  The  advertising  value 
of  new  forms  of  illumination  was  brought  out  and  Mr. 
(iodinez  vigorously  opposed  arguing  with  the  consumer  on 
the  grounds  of  economy.  He  felt  that  in  window  lighting 
the  treatment  of  the  window  is  the  vital  point.  It  is  helpful 
to  look  at  the  display  window  as  a  miniature  stage  which 
in  a  merely  nominal  space  of  time  must  attract  the  atten¬ 
tion  of  the  passer-by.  The  advertising  value  of  concealed 
window  lighting  is  very  great.  Such  installations  tend  to 
draw  people  into  mercantile  houses  out  of  curiosity  on  ac¬ 
count  of  the  age-long  necessity  of  looking  at  exposed  lamps 
in  windows.  It  is  well  to  avoid  polished  interior  surfaces 
in  shade  designing,  these  acting  as  distraction  factors  in 
their  influence  upon  the  public. 

Mr.  Godinez  pointed  out  that  one  of  the  chief  reasons  for 
the  success  of  indirect  lighting  was  its  difference  from  other 
kinds  of  illumination.  Originality  in  lighting  is  a  vital  fea¬ 
ture  of  anything  beyond  ordinary  success.  Good  illumina¬ 
tion  involves  a  study  of  physiological  and  psychological 
conditions,  architecture  and  many  other  subjects.  The 
value  of  yellow-tinted  lamps  in  reducing  eye  strain  was  em¬ 
phasized  and  the  restfulness  of  amber  light  in  the  home 
was  touched  upon.  The  speaker  referred  again  to  the  bene¬ 
fits  of  dull  reflecting  surfaces  and  presented  diagrams  of 
flux  distribution  showing  the  effects  of  placing  lamps  in  the 
wrong  types  of  holders.  Much  trouble  in  distribution  arose 
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from  the  use  of  tlie  drawn-wire  tungsten  filament,  nearly 
all  the  manufacturers  having  failed  to  allow  for  the  dis¬ 
tortion  due  to  changes  in  loop  location  within  the  lamp 
bulbs.  The  difference  of  a  single  foot  in  height  in  con¬ 
nection  with  a  large  fixture  for  church  lighting  on  the  in¬ 
direct  system  is  not  infrequently  sufficient  to  spoil  the 
illumination  as  a  whole.  Indirect  lighting  offers  the  central 
station  a  highly  satisfactory  revenue  on  account  of  the 
number  and  size  of  units  required.  The  number  of  auxili¬ 
ary  appliances  is  reduced,  tending  to  decrease  the  wiring 
investment,  and  shadows  can  be  better  controlled. 


DO  LAMPS  “OVERSHOOT”  IN  CANDLE-POWER? 


By  Evan  J.  Edwards. 

The  question  of  so-called  “overshooting  of  candle-power’’ 
has  been  the  subject  of  much  discussion  since  the  advent 
of  the  metal-filament  lamp.  Many  writers  refer  to  this 
phenomenon  as  one  which,  without  question,  exists ;  others 
have  expressed  a  doubt  as  to  its  existence,  and  a  few 
have  argued  that  no  such  thing  as  overshooting  of  candle- 
power  can  take  place.  The  fact  that  the  question  has  little 
bearing  on  the  practical  operation  of  lamps  probably 
accounts  for  its  being  unsettled  to-day. 

Theoretically  there  can  be  no  overshooting  of  tempera¬ 
ture  when  the  voltage  across  the  lamp  is  maintained 
constant,  provided  the  resistance  changes  are  coincident 
with  changes  in  temperature.  Resistance  measurements 
made  by  Mr.  Conner  and  the  writer,  reported  in  the  Elec¬ 
trical  World,  Aug.  19,  1911,  indicate  that  these  changes  are 
coincident;  at  least  there  is  no  indication  that  they  are  not. 
even  underVthe  rapid  changes  of  a  60-cycle  circuit.  Since 
the  phenomenon  of  overshooting,  as  reported,  involved  a 
time  element  of  a  much  greater  magnitude  than  one  cycle 
on  60-cycle  power,  it  is  obvious  that  overshooting  cannot  be 
explained  on  the  grounds  of  a  lag  of  resistance  behind  tem¬ 
perature. 

Proving  that  a  lamp  which  has  a  constant  potential  ap¬ 
plied  across  its  terminals  does  not  overshoot,  of  course, 
docs  not  prove  that  there  can  be  no  condition  in  a  supply 
circuit  which  will  bring  about  an  initial  excess  temperature. 
But  there  is  plenty  of  evidence  to  show  that  the  phenomenon 
which  has  been  called  overshooting  as  applied  to  intensity 
is  in  most  cases  an  illusion.  In  the  first  place,  a  lamp  which 
is  placed  on  a  special  circuit,  the  voltage  of  which  is  known 
to  remain  strictly  constant,  appears  to  overshoot  in  intensity 
exactly  the  same  as  it  does  on  the  ordinary  circuit.  Again, 
a  carbon  lamp  which  is  forced  to  flash  up  to  full  brilliancy 
quickly  by  impressing  a  high  voltage  seems  to  overshoot  its 
normal  intensity  the  same  as  do  the  metal  lamps  at  normal 
voltage.  Also,  a  metal-filament  lamp  with  the  voltage  re¬ 
duced  to  the  point  which  will  give  the  same  interval  of  time 
to  come  to  final  brilliancy  as  the  carbon  lamp  at  normal 
vt)ltage  gives  no  appearance  of  overshooting.  Even  a  con¬ 
stant  light  source  when  very  quickly  uncovered  before  a 
dark  adapted  eye.  seems  to  fla.sh  above  its  subsequent  value. 

rhe  time  from  closing  the  circuit  till  the  filament  reaches 
full  brilliancy  is  essentially  the  same  for  all  sizes  of  fila¬ 
ments  of  a  given  material  with  a  voltage  which  will  result 
in  the  same  final  temperature.  This  fact  may  be  very 
easily  demonstrated  by  connecting  a  number  of  lamps  of 
various  sizes,  and  all  of  the  same  rated  voltage,  in  parallel 
and  flashing  them  on  and  off.  The  interval  of  time  between 
closing  the  circuit  and  final  brilliancy  may  be  varied  at 
will  by  changing  the  impressed  voltage.  When  the  interval 
is  made  less  than  a  critical  value  of  something  like  0.2 
second  the  intensity  seems  to  “overshoot"  regardless  of  the 
filament  material,  resistance  characteristic,  condition  of  the 
vacuum,  or  in  fact  anything  else  except  those  things  which 
affect  vision,  such  as  previous  adaptation,  contrast  with  sur¬ 
rounding  objects,  etc.  Impressing  double  voltage  on  a  car¬ 


bon  lamp  is  a  simple  and  convincing  experiment  to  show 
that  the  appearance  of  so-called  “overshooting  of  candle- 
power”  is  not  confined  to  metal  lamps  having  low  cold 
resistance. 

The  writer  some  time  ago  made  photographic  observa¬ 
tions  on  various  sizes  of  tungsten-filament  lamps  withi 
various  circuit  conditions  and  found  no  evidence  that  the 
luminous  intensity  overshot  its  normal  value.  He  found’ 
later  that  Mr.  M.  Luckiesh,  a  recent  contributor  to  the 
Electrical  World,  had  made  a  similar  investigation  (not  pub¬ 
lished,  but  referred  to  by  permission).  Mr.  Luckiesh’s  ex¬ 
periments  also  forced  the  conclusion  that  the  luminous  in¬ 
tensity  approaches  its  final  value  without  exceeding  it. 

The  writer  cannot  but  believe  that  the  published  experi¬ 
mental  results  which  show  overshooting  represent  some 
extraordinary  conditions  rather  than  the  usual. 


RECENT  TELEPHONE  PATENTS. 


SWITCHBOARD  CIRCUIT  SYSTEM. 

A  patent  has  been  granted  to  Mr.  H.  G.  Webster,  of  Chi¬ 
cago,  for  a  two-wire  multiple  common-battery  system.  In 
this  system  the  line  relay  is  differentially  wound  as  shown 
in  Fig.  I.  When  a  call  is  originated  by  closing  the  circuit 
of  the  line,  current  flows  through  a  circuit,  including  one 
winding  of  the  line  relay,  from  the  battery  and  ground 
connections  at  the  lower  end  of  the  cut-off  relay.  The  line 
relay  responds  and  lights  the  line  lamp.  When  an  operator 


responds  by  plugging  in  with  the  left-hand  or  answering 
plug,  the  cut-off  relay  operates,  thus  locking  itself  through 
its  upper  contact.  The  battery  for  this  and  for  the  line  is 
supplied  through  the  cord  supervisory  control  relay.  The 
line  circuit  is  completed  through  the  grounded  relay  of  the 
cord  circuit.  The  differential  action  releases  the  line  relay. 
On  the  calling  cord  during  ringing  the  cut-off  relay  is 
maintained  by  an  auxiliary  battery  connection  made 
through  an  inner  contact  of  the  ringing  key.  This  patent 
has  been  assigned  to  the  Kellogg  Switchboard  &  Supply 
Company. 

NEW  DESK  SETS. 

Mr.  C.  C.  Blackham,  of  Bridgeport,  Conn.,  has  patented 
a  new  form  of  desk  stand.  The  usual  base  and  vertical 
body  tube  are  provided,  but  the  tube  is  capped.  There  is 
mounted  in  this  tube  a  horizontal  journal  in  which  turns 
a  pin  which  carries  a  specially  shaped  bracket  to  which  are 
secured  both  transmitter  and  receiver.  The  bracket  takes 
the  form  of  the  letter  “J,”  the  receiver  being  mounted  at 
the  top  and  the  transmitter  on  the  curved  end.  The  arm  is 
.so  attached  to  the  pin  that  the  transmitter  end  is  heavier, 
A  cam  is  secured  to  the  pin  so  that  when  the  bracket  is 
moved  from  the  vertical  position  to  one  approaching  45  deg., 
which  corresponds  to  a  convenient  angle  for  the  transmitter 
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and  a  proper  position  of  transmitter  mouthpiece  and  re¬ 
ceiver  for  use,  the  talking  connections  will  have  been  es¬ 
tablished  by  the  action  of  the  cam  upon  the  switch  springs. 

The  desk  set  invented  by  Mr.  R.  A.  Boniventure,  of  New 
York  City,  also  has  a  special  bracket,  but  in  this  case  the 
bracket  carries  the  receiver  only,  the  transmitter  being 
mounted  as  usual  at  the  top  of  the  upright.  An  auxiliary 
upright  is  so  mounted  that  it  will  pass  between  the  prongs 
of  the  switch  hook. 

This  upright  is  clamped  in  a  stationary  position,  but 
it  carries  within  a  second  upright  which  is  surmounted  by  a 
clamp,  to  which  the  horizontal  receiver  arm  is  connected. 
The  arm.  clamp  and  auxiliary  upright  can  turn  together 
about  a  vertical  axis.  Secured  to  the  auxiliary  upright  is  a 
stud  which  projects  through  a  slot  in  the  stationary  upright 
at  the  height  of  the  hook  switch  lever.  When  the  hori¬ 
zontal  receiver  arm  is  parallel  to  the  face  of  the  trans¬ 
mitter  the  hook  switch  is  driven  down,  as  this  is  the  position 
of  non-use.  When  the  receiver  arm  is  pulled  around  to  a 
position  of  approximately  right  angles  to  the  face  of  the 
transmitter  so  that  the  receiver  will  be  presented  to  the  ear 
at  the  same  time  that  the  lips  approach  the  transmitter  the 
projecting  stud  travels  upward  in  its  slot,  permitting  the 
hook  switch  to  rise. 

IMPROVED  RECEIVER. 

It  has  been  for  many  years  the  general  practice  to  make 
the  casing  of  telephone  receivers  of  hard  rubber  or  of  some 
composition  of  similar  mechanical  and  insulating  proper¬ 
ties.  There  has,  however,  been  developed  recently  a  metal- 
shell  receiver,  the  parts  of  the  shell  being  formed  out  of 
sheet  metal.  It  is  with  such  a  receiver  that  a  patent  re¬ 
cently  issued  to  Mr.  W.  W.  Dean,  of  Elyria.  Ohio,  is  con¬ 
cerned.  This  patent  specifically  covers  the  insertion  of 
auxiliary  metal  rings  at  the  point  where  the  cap  and  shell 
screw  together.  The  rings  are  properly  threaded  so  as  to 
engage,  the  threads  of  the  one  being  internal  and  of  the 
other  external.  The  internally  threaded  ring  is  arranged 
to  slip  within  the  flange  of  the  cap  piece,  the  edge  of  the 
flange  then  being  spun  over  to  secure  the  ring.  Similarly 
the  end  of  the  shell  is  reduced  in  size  so  as  to  slip  within 
the  externally  threaded  ring  and  the  projecting  edge  of  the 
shell  is  then  spun  over  outward  to  secure  this  ring.  This 
])atent  is  assigned  to  the  Dean  Electric  Company. 

TRANSMITTER. 

patent  granted  to  Mr.  M.  Moloney,  of  Christchurch. 
New  Zealand,  describes  a  special  form  of  transmitter.  This 
is  shown  in  section  in  Fig.  2.  It  will  be  noted  that  the  main 
granule  chamber  lies  immediately  behind  the  diaphragm. 
This  chamber  is  formed  by  the  diaphragm,  a  carbon  ring 
of  special  section  which  forms  the  body  walls  and  a  rear 


carbon  washer  with  a  central  perforation.  The  body  ring 
and  the  carbon  washers  are  secured  to  a  metal  support  by 
means  of  the  insulating  clamping  ring  shown,  and  insula¬ 
tion  is  inserted  between  the  carbon  washer  and  the  metal 
support.  The  metal  support  is  cup-shaped  and  has  a  cup¬ 
shaped  carbon  liner  which  in  turn  supports  numerous  radial 


inwardly  projecting  carbon  pencils  which  are  similarly 
pointed.  These  points  lie  on  a  circle  so  that  they  may  form 
a  common  support  for  the  grooved  carbon  stud  as  shown 
in  the  figure.  The  rear  end  of  this  carbon  stud  attaches  to 
a  conducting  supporting  rod  while  the  front  face  is  ex¬ 
tended  to  form  a  cone  as  indicated.  Upon  this  cone,  against 
the  face  of  the  stud,  is  mounted  a  carbon  washer  which 
just  fits  the  bore  of  the  cup  liner,  while  the  stud  itself  just 
fits  the  perforation  of  the  washer  which  forms  the  rear 
wall  of  the  granule  compartment.  These  fits  are  so  ar¬ 
ranged  that  space  is  left  between  these  washers,  which  is 
filled  with  carbon  granules.  The  space  about  the  point  of 
the  stud  in  the  granule  compartment  is  also  filled  with  car¬ 
bon  granules.  The  point  of  the  stud  just  clears  the  dia¬ 
phragm.  The  shell  of  the  transmitter  forms  one  battery 
pole  and  the  current  has  several  paths,  one  from  the 
diaphragm  through  the  main  body  of  granules  to  the  point 
of  the  stud,  one  through  the  granules  to  the  rear  washer, 
thence  to  the  cup  liner  and  metal  cup.  Again  a  side  path 
is  furnished  from  the  body  of  the  stud  to  the  pencils  and 
thence  to  the  cup.  There  is  again  the  direct  connection 
from  the  stud  to  its  conducting  support. 

METERING  SYSTEM. 

A  patent  granted  to  .Mr.  G.  Grabe,  of  Nikolassee,  Ger¬ 
many,  and  assigned  to  the  Siemens-Halske  company,  de- 
•scribes  a  metering  system  for  counting  completed  connec¬ 
tions  with  an  automatic  system.  The  principal  object  is 
to  arrange  the  apparatus  so  that  the  completion  of  a  call 
as  evidenced  will  cause  the  meter  to  operate  before  the  dis¬ 
connection  apparatus.  '  The  system  is  worked  out  for  a 
particular  type  of  apparatus  and  involves  auxiliary  relays 
for  controlling  the  registering  of  the  meter  and  the  follow¬ 
ing  restoration  of  the  selectors. 

CALLING  SYSTEM. 

It  is  sometimes  desirable  to  arrange  party  lines  so  that 
stations  may  signal  each  other  without  signaling  the  central 
operator  and  vice  versa.  Such  is  the  system  patented  by 
Mr.  H.  F.  Joeckel,  of  Camp  Point,  Ill.  The  central  office 
drop  is  operated  by  current  over  a  complete  metallic  circuit, 
while  the  subscribers’  stations  are  signaled  over  a  grounded 
circuit.  key  at  each  station  serves  to  connect  the  hand 
generator  to  either  the  metallic  or  grounded  circuit  as 
desired. 

Letters  to  the  Editors 


HIGH-SPEED,  UNIFLOW  STEAM  ENGINE. 


To  the  Editors  of  Electrical  World: 

Sirs: — It  is  only  fair  to  all  your  readers  to  say  to  them 
that  the  high-speed,  uniflow  steam  engine  built  by  Messrs. 
Browett,  Lindley  &  Company  and  described  in  your  issue 
of  April  13  is  covered  by  and  manufactured  under  no  less 
than  thirteen  of  my  patents.  I  should  be  glad  if  you  would 
publish  a  note  to  this  effect. 

Manchester,  England  John  Davidson. 


WIRELESS-TELEGRAPHY  STANDARDIZATION. 


To  the  Editors  of  Electrical  World: 

Sirs: — Referring  to  the  editorial  in  your  issue  of  May  4 
on  wireless-telegraphy  standardization,  may  I  take  an  ex¬ 
ception  to  the  statement  that  transmitting  outfits  are  rated 
in  power  input?  The  Telef unken  Company,  including  the 
American  company,  has  been  rating  its  tests  for  some  time 
in  terms  of  power  delivered  into  the  antennas,  which  rating 
is  guaranteed  for  a  prescribed  form  of  antennas. 

Mew  York.  W.  V.  Hensgen. 
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(ienerators.  Motors  and  Transformers.  core  of  special  composition.  Nearly  all  manufacturers  make 

Standardization  Rules— A  complete  set  of  illustrated  ^he  shells  of  their  flame  carbons  from  a  high-grade  “soot” 
standardization  rules  for  dynamo-electric  machines  and  mixture.  The  differences,  therefore,  lie  in  the  composition 
transformers  which  are  to  be  discussed  and  voted  upon  at  of  the  core  and  the  mechanical  design  of  the  electrode.  By 
the  next  general  convention  of  the  German  Association  of  design  is  meant  the  ratio  between  the  diameters  of  the 
Electrical  Engineers,  which  is  to  be  held  in  Leipzig  from  electrode  and  the  core  and  the  diameter  of  the  electrode 

June  4  to  8.  Definitions  are  first  given.  “Wechselstrom”  intended  for  a  certain  current,  etc.  The  diameter  of  the 

comprises  both  single-phase  current  and  polyphase  currents ;  core  in  an  electrode  used  as  a  positive  in  a  direct-current 

“Drehstrom”  is  interlinked  three-phase  current.  Rules  are  lamp  is  considerably  larger  than  that  of  an  electrode  used  as 

given  on  the  statements  to  be  printed  on  the  name  plates  of  a  negative.  Standard  flame  electrodes  may  be  divided  into 
the  machines,  together  with  regulations  as  to  commutation,  two  classes,  namely,  large-core  flame  electrodes  and  small- 
temperature  increase,  overload,  insulation,  efficiency,  and  core  flame  electrodes.  The  diameter  of  the  core  in  the 
voltage  variations.  For  new  installations  and  for  price  lists  large-core  electrodes  is  one-half  the  outer  diameter  of  the 
it  is  recommended  that  the  following  values  of  frequency,  electrode;  its  area  is,  therefore,  one-quarter  of  the  total 
speed  and  voltage  should  be  chiefly  considered.  The  fre-  area.  In  the  small-core  electrode  the  core  diameter  is  one- 
quency  should  be  fifty.  I'he  speed  should  be  arranged  third  and  the  area  of  the  core  one-ninth.  In  order  to  re- 

according  to  the  following  table:  duce  the  resistance  of  long  electrodes  they  are  either  copper 


NUMBER  OT 

POLES  FOR  ^ 

ALTERNATING  CURRENT. 

2  4  6  8 

i 

10 

12  16 

20  24 

28  32  36  40  48 

1  1 

56  1  64  72 

80 

Number  of  revolutions  of  generators,  synchronous 
motors,  unloaded  induction  motors  or  direct -cur 
rent  motors . 

3000  l.SOO  1000  750 

600 

500  375 

■ 

I 

300  '  250 

214  188  166  150  ;  125 

107  94  83 

75 

1  he  voltage  of  direct-current  motors  should  be  no  or  220 
or  440  or  500  or  750  volts.  The  voltage  of  single-phase  and 
polyphase  motors  and  the  primary  voltage  of  transformers 
should  be  120  or  220  or  380  or  500  or  1000  or  2000  or  3000 
or  5000  or  6000  volts. — Elek.  Zeit.,  May  2,  1912. 

Motor  Design. — K.  Pichelmayer. — A  review  of  the  great 
changes  which  have  come  about  during  the  last  ten  years  in 
the  design  of  dynamo-electric  machinery  on  account  of 
the  greatly  increased  speed,  especially  since  the  introduction 
of  the  steam  turbine,  and  on  account  of  the  greatly  in¬ 
creased  output  rating  of  single  machines.  These  develop¬ 
ments  have  necessitated  the  use  of  commutation  poles  on 
direct-current  machines.  In  the  competition  between  dif¬ 
ferent  types  of  single-phase  alternating-current  motors  the 
series  motor  has  proved  superior  to  the  repulsion  motor, 
especially  for  large  outputs.  The  use  of  induction  motors 
has  increased  enormously,  and  a  satisfactory  method  of 
speed  regulation  of  large  induction  motors  has  been  found 
in  their  concatenation  with  small  commutator  motors. — 
Zeit.  d.  Ocster.  Ing.  u.  Arch.  Ver.,  Feb.  9,  1912;  abstracted 
in  /.o  Lumicre  Elec.,  May  4,  1912. 

Heating  of  Electric  Machines. — F.  Niethammer. — A 
mathematical  article  giving  formulas  for  the  heat  conduct¬ 
ance  in  electric  machines  and  the  losses  of  heat  to  the  out¬ 
side,  together  with  numerical  values  of  the  coefficients 
which  occur  in  these  formulas. — Elek.  Kraft,  u.  Bahnen, 
March  4,  1912. 

Collecting  Current. — J.  E.  Noeggerath. — An  illustrated 
article  on  methods  of  collecting  current  with  special  refer¬ 
ence  to  high-speed  unipolar  machines. — Elek.  Kraftbet.  u. 
Bahnen,  Feb.  14  and  24,  1912. 

Lamps  and  Lighting. 

Yellow  Flame  Arc  Lamps. — M.  Solomon. — An  illustrated 
paper  presented  before  the  Birmingham  Section  of  the 
(British)  Institution  of  Electrical  Engineers.  The  flame- 
arc  lamp  electrodes  originally  patented  by  Bremer  were 
solid  in  form,  being  made  from  a  homogeneous  mixture  of 
carbon  and  coloring  material.  The  standard  flame  elec- 
trcxle  in  use  to-day  is  simply  a  carbon  cylinder  having  a 


plated  on  the  surface  or  receive  a  special  metal  core.  The 
latter  method  is  now  becoming  universal,  the  increased  con¬ 
ductivity  being  obtained  by  threading  a  brass  or  zinc  wire 
the  length  of  the  electrode  and  turning  its  upper  end  down 
the  side  of  the  electrode,  so  that  there  may  be  direct  elec¬ 
trical  contact  between  the  lamp-holder  and  the  wire.  The 
wire  is  run  in  a  separate  channel.  Fig.  i  shows  on  an  en¬ 
larged  scale  the  cross-section  of  a  large-cored  and  a  small- 
cored  electrode  provided  with  this  separate  channel,  and  it 
will  easily  be  realized  that  the  formation  of  this  small 
hole  increases  the  cost  of  tools  and  the  difficulty  of  pressing 
the  electrodes,  and  thus  raises  their  cost.  The  advantages 
gained  are,  however,  considerable.  For  the  sake  of  high 
efficiency  the  core  is  impregnated  with  fluoride,  about  50 
per  cent  being  the  usual  percentage.  The  golden-yellow 
arc  is  obtained  from  calcium  fluoride,  the  white  arc  from 
ceiium  fluoride,  and  the  red  arc  from  strontium  fluoride. 


I^arge  core  Small  core 

Fig.  1 — Cross-Section  of  Metal-Cored  Flame  Carbons. 

In  all  cases  the  core  is  made  by  mixing  finely  ground  carbon 
and  fluoride  with  a  solution  of  potassium  silicate  and  press¬ 
ing  this  mixture  into  the  core  canal  of  the  electrode  and 
drying  at  a  suitable  temperature.  The  secret  of  successful 
coring  lies  more  in  the  composition  of  the  silicate  solution 
used  than  in  anything  else,  as  potassium  silicate  is  a  very 
indefinite  compound,  the  alkalinity  of  which  may  vary  over 
wide  limits.  The  additional  efficiency  due  to  the  flame-pro¬ 
ducing  material  in  the  negative  electrode  is  only  slight  and 
is  accompanied  by  a  decrease  in  the  steadiness  of  the  arc. 
Hence  it  has  become  common  practice  to  use  ordinary  core 
in  the  negative  electrode  for  direct-current  arcs.  Hence, 
besides  large-core  flame-cored  electrodes  and  small-core 
flame-cored  electrodes,  the  author  distinguishes  as  a  third 
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group  small-core  ordinary-cored  electrodes.  In  a  special 
electrode  of  Blondel  a  very  large  central  core  is  used  with 
a  very  thin  outer  shell  of  pure  carbon.  In  a  14-mm  elec¬ 
trode  the  core  is  9  mm  in  diameter  and  occupies,  therefore, 
nearly  one-half  of  the  area.  The  percentage  of  fluoride 
can  be  increased  in  the  Blondel  core  to  60  per  cent,  or 
even  more,  when  a  very  distinct  gain  in  efficiency  is 
obtained.  The  core  of  the  Blondel  electrode  is  of  different 
composition  from  the  standard  flame  core,  containing  in 
addition  to  the  fluoride  and  silicate  a  certain  percentage  of 
borates.  The  author  gives  data  on  the  rate  of  consumption 
cl  electrodes  and  the  steadiness  of  the  arc  and  gives  the 
results  of  candle-power  measurements  in  the  form  of  curves 
from  different  flame-arc  lamps. — London  Electrician,  May 
3-  1912. 

Temperature  of  Filament  and  Specific  Poiecr  Consump¬ 
tion. — M.  \0N  PiRANi  ANM)  R.  Meyek. — .\n  accouut  of  an 
investigation  carried  out  at  tlie  lamp  works  of  the  Siemens 
&  Ilalske  Company.  For  tungsten,  tantalum  and  carbon 
tables  are  given  which  show  the  relation  between  watts  per 
candle  and  black-body  temperature  and  true  temperature  of 
the  filament.  The  tests  were  made  on  lamps  which  had 
been  burning  for  100  hours  or  more  so  that  no  further 
aging  was  to  be  expected.  For  the  same  materials  the 
candle-powers  per  square  millimeter  are  given  for  a  wide 
temperature  range  and  are  compared  with  candle-powers 
per  square  millimeter  of  a  black  body.  From  the  surface 
brightness  of  the  black  body  the  effective  wave-length  of 
white  light  in  the  temperature  range  under  discussion  is 
found  to  be  0.586  a. — Elek.  Zeit.,  May  2.  1912. 

Color  Correction  in  Mercury-Capor  Lamps. — A  note  on 
a  new  method  of  compensating  for  the  lack  of  red  rays  in 
the  light  emitted  from  a  mercury-vapor  lanv)  which  is  due 
to  Dr.  von  Recklinghausen,  of  Paris,  and  depends  for  its 
operation  on  the  principle  of  fluorescence.  .\n  alcoholic 
solution  of  rliodamine  is  employed  for  this  purpose,  to 
which  other  substances  are  added  to  counteract  its  in¬ 
stability  under  the  action  of  light.  This  solution  is  spread 
over  a  paper  surface  which  is  used  as  a  reflector.  In  this 
way  a  white,  and  even  slightly  rose-colored,  light  can  be 
obtained  from  the  lamp.  With  a  lamp  arranged  in  this 
fashion  it  is  noticed  that  the  colors  of  various  fabrics  show 
no  change  when  compared  in  daylight,  and  in  this  respect 
a  much  better  result  is  obtained  than  with  the  metallic- 
filament  lamp. — London  Electrician,  May  3.  1912. 

Train  Lighting. — C.  Toone. — .\  brief  description  of  the 
cost  of  train  lighting  by  gas  or  different  methods  of  electric 
lighting.  The  author  concludes  that  dynamo  lighting  is 
always  preferable  to  storage-battery  lighting  for  trains,  and 
that  the  former  will  usually  show  a  greater  or  les,>  economy 
over  ordinary  incandescent  gas  lighting. — Londoii  Elec. 
Rc''ie7e,  .May  3.  1912. 

(ieneration.  Transmission  and  Distribution. 

S^eedish  U’ater-Poxeer  Plant. — .\  fully  illustrated  descrip¬ 
tion  of  the  large  station  at  Porjus,  in  Lapland,  which  is  one 
of  the  power  stations  now  in  course  of  construction  by 
the  Swedish  government.  It  is  intended  in  the  first  in¬ 
stance  to  supply  energy  needed  in  connection  with  the  elec¬ 
trification  of  the  Kiruna-Riksgransen  railway,  but  it  will 
also  prove  an  important  factor  in  the  metallurgical  industry. 
The  climatic  conditions  are  exceptional;  in  the  course  of 
the  present  winter  the  thermometer  at  Porjus  has  been 
down  to  as  low  a  figure  as  — 57  deg.  C.  The  first  stage  of 
the  development  of  the  power  station  will  be  50,000  hp. 
The  electric  plant  comprises  three  single-phase  generators, 
each  with  a  maximum  rating  of  10.500  kva,  and  three  three- 
phase  generators,  each  with  a  continuous  capacity  of  10.80CJ 
kva.  One  of  the  single-ohase  generators  and  one  of  the 
three-phase  generators  will  be  mounted  on  the  same  turbine 
shaft  and  will  form  a  reserve.  Some  data  are  given  on 
the  cost  of  the  erection  of  the  plant  and  the  transmission 
line. — London  Engineering,  May  3.  1912. 


Norwegian  IVater  Power  Plant. — F.  Marguerre. — The 
first  part  of  a  fully  illustrated  description  of  the  Rjukanfos 
water-power  plant  in  Norway,  which  has  been  erected 
especially  for  the  fixation  of  atmospheric  nitrogen.  There 
are  ten  turbine-driven  alternators  of  17.000  kva  rating,  with 
a  power-factor  of  0.6,  the  emf  being  from  10.000  to  ii.ooo 
and  the  fretpiency  50  cycles.  Nine  of  the  ten  generators  are 
built  in  two  halves,  each  generating  8.500  kva.  'I'he  two 
halves  can  operate  separately  or  can  be  operated  in  parallel 
The  construction  of  the  various  generators  is  described  in 
detail. — La  Eiimicre  Elec.,  May  4,  1912. 

Sxviss  Water-Poxcer  Plant. — Idelberger. — description 
of  the  .Albuls  plant,  which  contains  eight  generators,  each 
of  2500  kva  rating.  Energy  is  transmitted  to  the  city  of 
Zurich  over  a  distance  of  136  km,  or  82  miles,  by  means  of 
three-phase  circuits  at  46,000  volts  with  a  frequency  of  50 
cycles. — Elck.  Kraftb.  u.  Bahnen,  March  14,  1912. 

Textile  Industry. — O.  Reinhardt. — The  first  part  of  an 
illu.strated  article  on  the  use  of  electric  motors  in  the  textile 
industry.  The  author  .shows  that  the  question  of  transmis¬ 
sion  losses  is  of  no  account  either  for  or  against  the  electric 
drive,  but  that  the  decisive  elements  are  the  increase  and 
improvement  of  the  output.  The  author  begins  to  discuss 
the  various  machines  used  in  the  textile  industry  and 
methods  of  driving  them  by  electric  motors. — Elek.  u. 
Masch.  (Vienna),  May  5,  1912. 

Electric  Motors  in  Steel  Plant. — E.  Eichei.. — descrip¬ 
tion  of  the  electric  equipment  of  the  L'nited  States  Steel 
Corporation's  plant  at  Gary.  Ind.,  with  special  referehce  to 
the  power  plant  and  the  electric  driving  of  the  rolling  mill. 
— Elek.  Kraftb.  u.  Bahnen,  h'eb.  24,  1912. 

Traction. 

Eleciroiysis  from  Stray  Currents. — Gerpert  and  Liese. — 
.\n  illu.'^trated  article  on  the  troubles  which  have  been  e.x- 
perienced  in  the  city  of  Karlsruhe  in  Germany  with  destruc¬ 
tion  of  gas  and  water  pipes  by  electrolysis  due  to  stray 
currents  from  the  rails  of  tramways.  It  is  pointed  out  that 
a  gas  or  water  pipe  will  be  destroyed  at  any  place  where 
electric  current  passes  out  of  the  pipe  into  the  surrounding 
eartli.  It  is  not  being  destroyed,  but  is  being  protected  on 
the  contrary,  at  all  places  where  current  enters  the  pipe 
from  the  earth.  The  protective  method  adopted  at  Karls¬ 
ruhe  is  based  on  this  principle.  At  places  where  there 
would  be  danger  for  gas  pipes  or  water  pipes  electrodes  are 
placed  in  the  earth  in  the  neighborhood  of  the  pipes  and 
the.se  electrodes  are  connected  to  the  positive  pole  of  a  low- 
voltage  generator  or  storage  battery,  while  the  pipe  to  be 
protected  is  itself  connected  with  the  negative  pole.  In  this 
way  electric  current  is  forced  to  enter  the  pipe  from  the 
earth  so  that  anodic  destruction  of  the  pipe  is  impossible. 
The  power  consumption  is  insignificant.  The  method  is 
stated  to  have  proved  very  satisfactory  and  its  use  is  to  be 
extended. — Elek.  Kraftb.  u.  Bahnen,  I'eb.  14.  1912. 

Berlin. — The  complete  official  report  on  the  proposed  elec¬ 
tric  o])eration  of  the  Berlin  city  and  suburban  railroads 
( Stadt-.  Ring-  und  X'orortbahn).  Locomotives  will  be  used 
instead  of  motor  cars.  In  rush  hours  the  trains  will  con¬ 
sist  of  thirteen  pas.senger  cars  with  an  electric  locomotive 
at  each  end.  Single-phase  current  is  to  be  used  at  15.000 
volts  with  a  frequency  of  16^  cycles. — Elek.  Kraftb.  u. 
Bahnen,  April  4,  1912. 

Electrification  of  Trunk  Railroads. — \V.  Reiciiei.. — .\ 
continuation  of  his  long  serial  dealing  with  recent  develop¬ 
ments  in  trunk  railroad  electrification  in  Austria.  Germany 
and  Sweden. — Elek.  Kraftb.  u.  Bahnen,  March  4,  1912. 

Bernina  Road. — Tn.  Koi.ler. — Continuation  and  conclu¬ 
sion  of  the  detailed  illustrated  de.scription  of  the  electrical 
equipment  of  the  Bernina  Railroad.  The  present  instal¬ 
ments  deal  with  the  converter  substations,  with  the  line  con- 
-struction  and  the  rolling  stock. — Elek.  Kraftb.  u.  Bahnen. 
Feb.  14  and  24,  1912. 

IViesbaden. — Berlit. — .\n  illustrated  de.scription  of  the 
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electric  equipment  of  two  suburban  trolley  roads  in  Wies¬ 
baden.  d'he  electro-magnetic  track  brake  is  used.  The 
trailers,  which  are  of  a  particularly  light  construction  on 
account  of  the  heavy  grades,  are  equipped  with  emergency 
brakes  with  storage  batteries. — Elck.  Kraftb.  u.  Bahnen, 
.March  14,  1912. 

Installations,  Systems  and  Appliances. 

Domestic  Energy  Rate. — .\  discussion  of  possibilities  of 
devising  an  attractive  rate  for  residences  which  would  en¬ 
courage  more  extended  use  of  electric  lighting.  Mention  is 
made  of  the  rate  rccommendetl  by  the  rate  committee  of 
the  .Xational  Electric  Light  .Association,  according  to  which 
the  number  of  active  rooms  in  the  house  is  multiplied  by  a 
certain  number  of  kilowatt-hours,  which  gives  the  number 
of  kilowatt-hours  the  consumer  must  use  before  he  exceeds 
the  first  portion  of  the  bill.  All  energy  used  up  to  and 
including  the  first  portion  is  billed  at  a  certain  rate  and  the 
remainder  or  second  portion  at  a  much  lower  rate.  Warrel- 
mann  in  Potsdam,  (icrmany,  has  devised  a  rate  which  is 
quite  similar  in  principle,  d'here  are  two  rates — a  funda¬ 
mental  flat  rate  and  an  additional  rate  of  2.5  cents  per 
kilowatt-hour.  The  novel  feature  is  the  method  of  deter¬ 
mining  the  fundamental  flat  rate.  This  is  based  on  the 
number  of  rooms  in  the  residence,  the  consumers  being 
divided  into  classes  accordingly,  b'or  each  class  the  rate 
is  so  chosen  that  the  bill  would  be  exactly  the  same  as  in 
former  years  if  the  kilowatt-hours  consumed  remained  the 
same,  b'rom  the  bills  for  the  last  year  the  number  of  kilo¬ 
watt-hours  consumed  are  taken  and  the  charge  is  cal¬ 
culated  as  if  2.5  cents  had  been  paid  per  kilowatt-hour.  Of 
course,  the  real  charge  has  been  greater.  Now,  the  differ¬ 
ence  between  the  real  charge  that  has  been  paid  and  the 
charge  calculated  at  2.5  cents  per  kilowatt-hour  is  the 
fundamental  charge  of  the  new  rate.  For  all  kilowatt- 
hours  consumed  an  additional  rate  of  2.5  cents  per  kilowatt- 
hour  is  charged.  If  the  consumer  would  use  exactly  as 
many  kilowatt-hours  as  before,  he  would,  therefore,  pay 
just  as  much  as  heretofore.  I5ut,  as  the  kilowatt-hour  costs 
only  2.5  cents,  he  will  now  use  more  than  heretofore.  It 
is  thought  that  the  Potsdam  rate  encourages  consumption 
to  a  greater  extent  than  does  the  rate  of  the  National 
lilectric  T.ight  .Association. — Elek.  Zeit.,  May  2,  1912. 

Insidatinc;  Materials. — H.  Pass.w.wt. — .A  long  report  on 
the  work  of  the  committee  on  insulating  materials  of  the 
Lernian  .Association  of  Electrical  Engineers.  The  scope  of 
the  investigation  was  restricted  for  the  present  to  operating 
emfs  not  above  500  volts  and  to  tests  of  artificial  insulating 
materials  which  consist  essentially  of  inorganic  substances 
with  organic  binding  materials.  fhe  scope  of  the  tests 
was  very  broad,  however,  including  mechanical  tests, 
chemical  and  physical  c.xamination  and  electrical  tests.  The 
former  two  tests  were  carried  out  by  the  German  Bureau 
for  'resting  Materials  and  the  electrical  tests  by  the  German 
Reichsanstalt.  .An  illustrated  account  of  the  investigations 
of  the  Bureau  for  'I'esting  Materials  is  first  given.  These 
researches  related  to  mechanical  and  technical  properties 
(mechanical  strength  and  ease  of  machining),  to  the  be- 
havie.r  at  higher  tenqjeratures  (refractoriness,  behavior 
tmder  ])ressure  when  heated  and  tendency  to  ignition),  and 
to  chemical  properties.  'I'he  investigations  of  the  Reichsan¬ 
stalt  related  to  the  insulating  resistance,  the  surface  resist¬ 
ance.  the  perforation  voltage,  the  change  of  insulating 
resistance  and  the  surface  resistance  due  to  the  chemical 
action  of  water,  sulphuric  acid,  ammonia  vapors  and  lubri¬ 
cating  oil.  the  change  of  surface  resistance  due  to  illumina¬ 
tion  and  influences  of  the  atmo.sphere.  the  behavior  of  the 
surface  of  the  material  after  having  been  burned  by  an 
arc.  and  the  action  of  higher  temperatures  on  surface  re¬ 
sistance  and  insulation  resistance.  .A  graphical  method  is 
described  for  representing  in  a  diagram  the  different  prop¬ 
erties  which  determine  the  quality  of  an  insulating  material. 
— E.lek.  Zeit..  May  2,  1912. 


Earthed  Versus  Insulated  Neutrals  in  Colliery  Installa¬ 
tions. — R.  W.  Peters. — A  note  on  a  recent  paper  read 
before  the  East  of  Scotland  Branch  of  the  Association  of 
Mining  Electrical  Engineers.  At  the  outset  the  author 
outlined  the  principal  advantages  of  each  system  as  fol¬ 
lows:  Earthed  neutral:  (i)  The  maximum  potential  to 
earth  of  any  phase  is  limited  to  58  per  cent  of  the  line 
voltage;  (2)  the  danger  from  shock  is  greatly  reduced 
because  contact  with  any  phase  and  earth  is  only  58  per 
cent  of  the  line  voltage;  (3)  leakage  tripping  devices  can 
be  used  which  will  switch  off  the  supply  when  an  earth 
connection  occurs  on  any  phase  (this  reduces  danger  of 
shock  and  explosion)  ;  (4)  leakage  to  earth  results  in  isola¬ 
tion  of  a  defective  circuit.  Insulated  neutral:  (i)  It  is 
possible  to  run  a  system  with  one  phase  earthed;  (2)  two 
phases  must  go  to  earth  or  be  short-circuited  before  the 
supply  is  interrupted;  (3)  there  is  supposed  to  be  less 
electrical  stress  on  the  insulation.  In  the  course  of  the 
paper  the  author  said  he  favored  the  earthing  of  the 
neutral.  This  decision  was  arrived  at  after  sixteen  years’ 
experience  in  mining  electrical  work,  both  on  high-tension 
and  low-tension  three-phase  plants  and  on  large  direct- 
current  insulated  systems.  He,  therefore,  claimed  to  have 
had  special  opportunities  of  observing  the  results  of  earth¬ 
ing.  .At  the  same  time  he  did  not  mean  to  imply  that 
earthing  the  neutral  point  is  the  cure-all  for  electrical 
troubles  in  mines,  for  good  insulation  must  not  be  lost 
sight  of.  He  strongly  advocated  the  earthing  of  the  neutral 
at  one  point  through  a  resistor  of  suitable  resi>tance  in  all 
cases  of  three-phase  supply.  He  believes  in  having 
armored  cables  throughout  and  the  motor  frames,  switch- 
boxes.  joint-boxes,  gate-ends  and  the  like  thoroughly  bonded 
and  earthed.  He  further  advocates  the  use  of  tripping 
devices. — London  Electrician,  May  3,  1912. 

Units,  Measurements  and  Instruments. 

Electrostatic  Voltmeter. — An  illustrated  description  of 
the  Siemens  electrostatic  voltmeter  for  very  high  pres¬ 
sures.  The  construction 
0  is  shown  in  I'ig.  2.  I'he 

O  upper  terminal  is  attached 

to  the  metal  case  contani- 
N.  ing  the  scale.  The  other 

/  //\  W  \  terminal  is  attached  to  the 

III  III  bottom  of  the  metal  pan 

\  \\  ^  ^  //  Lj,  surrounding  the  glass  ves- 

Txy/  filled  with  oil.  this 

metal  pan  forming  the 
fr^  fixed  electrode.  The  mov- 

Ty'-  iug  electrode  a  is  in  the 

^  I  ^  form  of  a  cup-shaped, 

^  I  ^  ^  closed,  hollow  body  con- 

taining  air.  It  is  rigidly 
'  ■  "L  T  connected  with  an  alumi- 

I  X  num  rod  b.  which  moves 

^  I  ^  in  the  metal  tube  c  be- 

^  I  ^  ^  tween  small  guide  pulleys 

_ d.  The  aluminum  rod  b 

r'T  V  f ")  suspended  by  a  metallic 

«  /  filament,  which  is  attached 

\  /  y  ^  the  spindle 

V.  .  ....  y  of  the  pointer.  .A  spiral 

spring  provides  the  oppos- 
'lir'  H  'a  force  to  the  rotation 

I  \  f  \  of  the  pointer  produced  by 

/—/-O  L^j  the  attraction  of  the  elec- 

Fig.  2 — Electrostatic  Voltmeter.  trodes,  and  the  pointer 

movement  is  practically 
dead-beat.  The  metal  tube  c  carries  a  plate  on  which  the 
moving  system  is  secured,  and  also,  independently  of  the 
plate,  the  metal  case  illustrated.  'I'he  lower  end  of  the  metal 
tube  c  is  extended  in  the  form  of  a  bell-shaped  screen  f.  .As 
this  screen  is  of  the  same  potential  as  that  of  the  moving 


Fig.  2 — Electrostatic  Voltmeter. 
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electrode,  it  increases  essentially  the  accuracy  at  the  coni- 
niencement  of  the  scale,  owing  to  the  repelling  effect  which 
it  produces  on  the  movable  electrode.  The  scale  is  prac¬ 
tically  proportional  from  about  30  per  cent  of  the  maxi¬ 
mum  deflection.  The  important  problem  of  rendering  the 
readings  of  the  instrument  independent  of  external  in¬ 
fluences,  and  particularly  of  the  disturbing  effects  of  neigh¬ 
boring  earthed  conductors,  has  been  completely  solved  by 
means  of  the  screen  /,  in  combination  with  the  metal  pan  g. 

1  he  employment  of  oil  as  a  dielectric  has  the  advantage, 
first,  that  the  attractive  force  is  greater  in  oil  than  in  air, 
in  consequence  of  the  high  dielectric  constant  of  oil,  and, 
second,  that  oil  has  a  greater  disruptive  strength  and 
affords  at  the  same  time  protection  against  disturbances 
due  to  atmospheric  influences. — London  lilcctrician,  May 
3.  1912. 

Connection  of  Static  I’oltmcters. — L.  Hek.nakd. — In  a 
large  power  plant  the  author  found  two  static  voltmeters 
connected  as  shown  in  Fig.  3.  Two  generators  A  supply 
two  transmission  lines  B  and  transformers  C.  I'he  two 
transmission  lines  are  not  electrically  coupled  together. 
E  are  switches,  F  condensers,  G  static  voltmeters  and  11 
the  earth.  The  voltmeters  connected  in  this  way  are  suit¬ 
able  for  insulation  tests  only  as  long  as  merely  one  ma¬ 
chine  with  its  transmission  line  is  loaded.  When  the  other 
machine  is  also  started  the  needles  of  the  two  voltmeters 
begin  to  show  irregular  oscillations.  The  reason  is  that 
the  two  machines  are  now  electrically  connected  together 
through  the  earth  connection  c  c,  and  the  two  needles  of 
the  two  static  voltmeters  are  now  deflected  just  as  in  a 
synchronizing  apparatus.  Of  course,  under  these  circum¬ 
stances  they  are  not  suited  for  indicating  the  insulation 
conditions.  I'o  remedy  this  the  connections  shown  in  Fig. 


uT 
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Figs.  3  and  4 — Connections  of  Static  Voltmeters. 


4  may  be  used.  F  represents  the  connections  from  the  con¬ 
densers  to  the  static  voltmeters  G,  while  /  is  a  switch  and 
11  the  earth.  Now  either  the  one  or  the  other  voltmeter 
will  he  used  for  testing  the  insulation  of  one  or  the  other 
line,  h'or  practical  purposes  it  may  be  so  arranged  that 
the  switch  is  automatically  changed  from  one  to  the  other 
contact  at  regular  intervals. — Elck.  u.  Masch.  (\'ienna), 
April  21,  1912. 

I'acniim  Thermal-Junction. — A.  H.  Pfund. — An  abstract 
of  an  American  Physical  Society  paper  on  a  sensitive 
black-body-vacuum  thermal  junction  and  a  method  of  pro¬ 
ducing  high  vacua.  The  metals  used  in  the  construction 
of  the  junctions  are  the  well-known  “bi”  alloys  of  Mutch- 
ins.  The  filaments  used  in  the  junctions  are  about  0.15 
mm  wide  and  about  o.oi  mm  thick.  The  methods  of  solder¬ 
ing  and  of  mounting  are  described  and  results  of  ex¬ 
periments  are  given  which  show  that  the  junction  in 
vacuum  with  reflecting  inclosure  gives  a  sensibility  more 
than  thirteen  times  the  same  junction  in  air  without  re¬ 
flecting  inclosure.  For  producing  the  vacuum  the  author 
makes  use  of  the  phenomenon  of  self-evacuation  exhibited 
by  vacuum  tubes. — Physical  R 071010.  March,  1912. 

Fault  Localization  on  Mining  Cables. — G.  B.  Burrows. — 
A  paper  read  before  the  North  of  England  Branch  of  the 
.\ssociation  of  Mining  Electrical  Engineers.  In  discussing 
testing  methods  for  earths,  the  author  outlined  the  simple 


drop  of  potential  method,  passing  a  known  current  through 
the  fault  from'  the  two  ends  of  the  cable  in  succession  and 
noting  the  drop  on  the  cable  with  a  millivoltmeter  in  each 
case.  He  then  described  the  well-known  Murray  loop  test 
with  a  slide-wire,  but  mentioned  that  the  X’arley  loop  test. 


which  takes  into  account  copper  resistance,  is  hardly  suit¬ 
able  because  of  the  heavy  section  of  mains.  Short-circuits 
are  usually  more  difficult  to  find,  but  if  at  the  same  time 
the  cable  has  broken  down  to  earth,  the  foregoing  test  can 
be  applied  if  it  is  possible  to  use  a  sound  core  as  the  return 
circuit.  The  drop-in-potential  method  can  be  used  if  a  test 
wire  is  available.  A  method  used  by  the  author  on  short- 
circuit  faults  is  shown  in  Fig.  5.  A,B,C  are  di.sconnecting 
points  on  a  cable  of  uniform  sectional  area.  The  current 
must  be  kept  constant  during  the  test  and  the  drop  of 
potential  is  measured  at  each  of  the  points  A,B,C.  If  the 
fault  has  any  resistance  at  all,  a  small  reading  will  be 
obtained  at  C.  The  values  arc  plotted  on  sijuared  paper,  as 
in  Fig.  6,  and  the  point  of  intersection  is  the  position  of 
the  fault.  For  locating  discontinuities  he  described  a 
method  depending  on  the  capacity.  The  cal)lc  is  charged 
up  by  a  battery  and  di.scharged  through  a  ballistic  gal¬ 
vanometer  by  a  suitable  key.  This  is  repeated  from  the 
other  end.  when  the  distance  of  the  fault  can  be  calculated. 
— London  FJec.  Fingineering,  May  2,  1912. 

Small  Air  Condensers. — C.  E.  H.\y. — An  illustrated 
article  in  which  the  author  describes  some  ob.servations 
made  with  small  air  condensers.  It  was  found  that  their 
capacity  was  different  when  the  connections  of  the  con¬ 
denser  to  the  circuit  were  reversed.  This  was  found  to  be 
the  case  for  all  condensers  he  experimented  with,  although 
it  was  more  difficult  to  observe  the  phenomenon  with  direct 
current  than  with  alternating  current.  The  phenomenon 
was  finally  traced  to  the  fact  that  one  set  of  the  plates  of 
the  condenser  had  a  greater  capacity  to  earth  than  the  other 
set.  The  practice  of  screening  small  air  condensers  by  in¬ 
closing  the  whole  condenser  in  a  metallic  receptacle  joined 
to  one  set  of  the  plates  increases  the  difference  in  the 
capacity  of  the  condenser  very  markedly.  The  experiments 
show  that  in  the  design  of  small  air  condensers,  especially 
for  high-frequency  work,  whether  screened  nr  unscreened, 
the  capacity  to  earth  of  each  set  of  plates  should  be  equal. 
— London  Elec.  Rcvicn'.  May  3,  1912. 

Xfltation. — A  table  of  certain  physical  quantities  and  the 
symbols  of  notation  proposed  for  the  same  by  the  joint 
committee  on  units  and  notation  of  varying  German  and 
Austrian  societies,  together  with  some  explanatory  notes. — 
Elck.  Zeit.,  May  2.  1912. 

Miscellaneous. 

Copper. — J.  B.  C.  Kershaw. — A  statistical  article  on  the 
oresent  position  of  the  copper  market  as  regards  production 
and  price.  From  his  study  of  the  relationshij)  between  the 
figures  for  the  production,  consumption  and  jirice  of  cop¬ 
per  during  the  past  few  years  he  reaches  the  conclusion  that 
the  metal  is  governed  by  the  customary  economic  laws  of 
supply  and  demand,  and  that,  given  a  continuance  of  the 
present  trade  activity,  the  price  of  the  metal  may  rise  con¬ 
siderably  higher  than  the  level  yet  touched.  Vet  the 
author’s  advice  to  large  consumers  of  the  metal  is  to  buv 
cautiously  and  not  to  commit  themselves  too  far  ahead,  the 
present  position  of  the  copper  market  being  one  which 
demands  on  the  side  of  the  buyers  a  policy  of  merely  cover¬ 
ing  the  immediate  requirements  of  the  moment. — London 
Elec.  Revieik',  May  3,  1912. 
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Book  Reviews 


The  Measurement  of  High  Temperatures,  liy  (i.  K. 
Burgess  and  H.  Le  C'hatelier.  Third  edition,  rewritten 
and  enlarged.  X'ew  York:  John  Wiley  &  Sons.  510 
pages,  17S  illus.  I’rice,  $4. 

The  third  edition  of  this  standard  treatise  on  the  meas¬ 
urement  of  high  temperatures  has  been  entirely  rewritten 
and  greatly  enlarged,  which  action  became  necessary  owing 
to  the  great  advances  made  since  1900,  the  date  of  first 
publication.  At  that  time  the  work  of  Le  Chatelier  alone 
represented  the  greatest  modern  advance  in  high  tempera¬ 
ture  measurement,  but  in  recent  years  many  workers  have 
entered  the  field  and  cultivated  it  intensively  or  greatly  ex¬ 
tended  its  boundaries.  In  this  connection  it  is  merely  neces¬ 
sary  to  mention  the  development  of  gas  pyronietry,  the  ap¬ 
plication  of  the  laws  of  radiation  to  pyrometry  and  the 
great  advances  in  thermoelectric  and  electric-resistance 
pyrometry  and  in  the  automatic  recording  of  temperatures. 

Following  are  the  chapter  headings  of  the  book :  Stand¬ 
ard  scale  of  temperatures;  gas  pyrometer;  colorimetric  py¬ 
rometry;  thermoelectric  pyrometer;  electrical  resistance 
pyrometer ;  the  laws  of  radiation ;  radiation  pyrometer ; 
ojitical  pyrometer;  various  pyrometric  methods;  recording 
pyrometers;  standardization  of  pyrometers.  In  an  appendix 
is  an  excellent  bibliography  of  twenty-four  pages  and  a 
number  of  tables,  including  a  table  of  melting  joints.  The 
book  should  find  a  place  in  the  library  of  everv  engineer 
as  a  work  of  reference,  or  for  the  pleasure  of  reading  what 
rejiresents  one  of  the  most  interesting  branches  of  applied 
.science. 


De.sign  of  Klectricai.  Machinery.  \’o1.  1.  Direct-Cur¬ 
rent  Dynamos.  By  William  T.  Ryan.  Xew  York: 
John  Wiley  &  Sons.  109  pages,  illus.  Price.  $1.50. 

A  manual  of  direct-current  machinery  design.  It  is  in¬ 
tended  to  guide  the  student  of  electrical  engineering  who 
commences  his  practical  experience  as  a  direct-current 
machine  designer.  The  book  is  available  as  a  textbook  in 
electrical  machine  design  in  college  and  also  as  a  guide  to 
the  practitioner  engaged  in  construction.  There  are  three 
chapters  dealing  respectively  with  the  following  subjects; 

The  design  of  direct-current  constant-potential  generators: 
illustrative  designs;  design  of  a  3CO-kw,  90  r.p.m.,  125-volt 
direct-current  generator.  I  he  descriptive  treatment  is  clear 
and  the  illustrations  good. 


'I'ransformers.  a  Treatise  on  the  Theory,  Construction, 
Design  and  Uses  of  Transformers,  Auto-transformers 
and  Choking  Coils.  By  Hermann  Bohle  and  David 
Robinson.  London :  Charles  Griffen  &  Company.  356 
pages,  illus.  Price,  $7.50. 

The  preface  states  that  the  object  of  this  work  is  to  give 
a  thorough  exposition  of  the  scientific  principles  upon  which 
the  transformer  is  based,  of  the  application  of  these  prin¬ 
ciples  to  the  design  of  such  apparatus,  their  construction 
and  use. 

The  section  on  design  will  be  found  luseful  by  those 
actually  engaged  in  the  work  of  designing,  but  has  rather 
too  much  the  characteristics  of  a  handbook  to  be  of  service 
to  those  who  seek  only  a  knowledge  of  principles  of  flesign 
and  do  not  care  for  drafting-hoard  minutiae.  The  section 
on  testing  transformers  and  that  dealing  with  operating 
connections  are.  however,  of  more  general  value.  While 
the  theory  of  the  apparatus  is  well  covered,  its  development 
is  far  from  logical,  and  the  use  of  heterogeneous  units  and 
.symbols  renders  the  book  difficult  to  the  student.  I'lie  spirit 
in  which  this  section  and,  in  fact,  the  whole  hook  is  written 
is  revealed  in  the  preface,  where  it  is  stated  that  "Engineers 
have  already  thrown  over  the  c.  g.  s.  unit  of  magnetic  field 
in  favor  of  the  ampere-turn  per  millimeter  or  inch ;  we 
would  like  to  see  them  emancipated  in  the  same  way  from 


the  line  and  its  derivation,  practically  the  only  c.  g.  s.  units 
that  they  so  employ.  The  volt-second  and  its  thousand  sub- 
multiples  are  in  reality  more  convenient  and  belong  to  the 
same  system  as  the  other  electrical  units  in  use.”  As  a  re¬ 
sult  of  this  method  of  disregarding  established  units  and 
symbols,  one  must  learn,  before  he  can  read  the  work  intelli¬ 
gently,  the  personal  system  of  the  authors,  and  the  book 
scarcely  justifies  this  labor  except  in  the  case  of  specialists 
in  transformer  design. 


Calcui.  et  Construction  des  Altern.\teurs.  By  Henri 
Birven,  professor  at  the  Berlin  Trade  Institute.  Trans¬ 
lated  from  the  German  into  French  by  P.  Dufour. 
Paris:  Gauthier-\'illars.  179  pages,  126  illus.  Price, 
6  francs. 

This  addition  to  the  “Bibliotheque  Technologique”  is 
worthy  of  translation  from  the  German  into  the  French 
language  on  account  of  the  clear  and  simple  exposition  given 
by  the  author  of  the  principles  of  calculation  of  single  and 
polyphase  alternators.  The  first  part  of  the  volume  treats  of 
alternating-current  theory  with  a  minimum  use  of  mathe¬ 
matics,  and  the  second  part  deals  with  the  constructional 
details  of  alternators.  The  final  chapters,  which  form  the 
chief  value  of  the  book,  treat  of  the  calculation  of  alterna¬ 
tors.  W  hile  too  elementary  for  the  professional  designer, 
this  section  will  be  of  much  value  to  the  student  ow’ing  to 
its  clear  and  logical  method.  Four  plates  of  sectional  draw  ¬ 
ings  of  alternators  conclude  the  book. 


A  Handbook  of  Wireless  Telegr.vfh.  Its  Theory  and 
Practice.  Third  edition.  By  James  Erskine  Murray. 
X'ew  York:  D.  Van  X'ostrand  Company.  386  pages.  186 
illus.  Price,  $3.50. 

That  this  practical  treatise  on  wireless  telegraphy  meets 
a  need  is  indicated  by  the  call  for  a  third  edition  within 
four  years.  The  book  is  not  intended  for  the  uninitiated, 
but.  as  stated  in  the  preface,  for  those  who  have,  for  rea¬ 
sons  of  business  and  pleasure,  already  made  themselves  ac¬ 
quainted  to  some  extent  with  the  theory  and  practice  of 
wireless  telegraphy.  The  contents  consist  in  great  part  of 
quotations  from  the  writings  of  authorities  on  wireless  tel¬ 
egraph  or  of  inventors,  which  is  far  from  being  a  satis¬ 
factory  method  of  exposition.  X'evertheless,  the  book  will 
be  found  of  value  to  all  interested  in  wireless  telegraphy 
from  its  descriptions  of  standard  forms  of  apparatus  and  its 
statements — usually  quite  free  of  mathematics — of  authori¬ 
tative  theories  of  wireless  action. 

A  chapter  has  for  a  caption  “Theory  of  Jigs  and  Jiggers,” 
and  one  puzzled  by  this  nomenclature  is  still  further  non¬ 
plused  when  he  encounters  for  the  first  time,  several  pages 
from  the  opening  of  the  chapter,  the  term  “jig,”  in  the  fol¬ 
lowing  sentence :  “W'ith  the  capacities  and  inductances 
usually  available,  the  oscillations  of  the  current  are  of  such 
high  frequency  as  to  constitute  a  jig.”  Search  for  the 
meaning  finally  led  to  the  preface,  where  the  author  states 
that  to  high-frequency  alternating  current,  .such  as  is  used 
in  wireless  telegraphy,  he  applies  the  term  “jig.”  the  term 
"jigger”  being  used  for  high-frequency  circuits! 


The  ICarning  Power  of  R.xii.roads  1912.  Compiled  and 
edited  by  Eloyd  W.  Mundy,  of  James  H.  Oliphant  & 
Company.  X'ew  York:  Moody’s  Magazine  Book  De¬ 
partment.  526  pages.  Price,  $2.50. 

The  hook  contains  in  a  very  compact  form  the  principal 
financial  statistics  of  about  150  railroads  in  the  L^nited 
.States,  representing  nearly  250.000  miles  of  main  track,  as 
derived  from  official  annual  railroad  reports.  The  data 
provided  are  in  brief  the  track  length,  income,  operating 
expense,  surplus,  outstanding  stocks  and  bonds,  capitaliza¬ 
tion.  as  well  as  a  short  analysis  of  income  and  operating 
accounts.  A  brief  financial  history  of  each  railroad  is  also 
given  in  a  separate  section  of  the  book.  The  book  will  be 
useful  to  investors  and  to  all  interested  in  railroads. 
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New  Apparatus  and  Appliances 


Refillable  Fuse. 


lnduction>Motor  Starter. 


This  central  chamber  serves  as  an  expansion  chamber. 
Round  the  center  portion  of  the  outer  surface  of  the  honey¬ 
comb  cylinder  a  tin  time  element  band  is  fixed.  The  wiring 
of  the  fuse  consists  of  two  parts.  In  the  center  a  fusible 
tin  band  is  connected  to  the  terminals  by  copper  strands. 
There  are  also  a  number  of  small  through  copper  strands, 
varying  in  number  from  three  to  six.  according  to  the  size 
of  the  fuse. 


board  and  the  communication  of  the  arc  from  one  finger  to 
another. 

The  operation  is  with  an  easy  and  smooth  rotary  motion. 
With  the  starter  the  external  resistance  is  entirely  cut  out 
of  the  rotor  circuit  when  running  normally,  while  with  the 
speed  regulator  the  operating, handle  may  be  moved  back¬ 
ward  or  forward  according  to  the  variation  in  speed  desired. 
Standard  regulators  are  arranged  to  give  50  per  cent  speed 


RIGID  IRON  CONDUIT. 

It  is  claimed  that  the  "tireenfield  Duct’’  rigid  iron  con¬ 
duit,  which  is  treated  with  hot  galvanizing  on  both  the 
interior  and  exterior  surfaces,  withstands  a  standard  sul¬ 
phate  of  copper  dip  test  equivalent  to  at  least  seven  ordi¬ 
nary  dips.  The  coating  is  said  to  be  able  to  withstand 
rusting  successfully.  This  conduit  has  recently  been  placed 
on  the  market  by  the  Sprague  Electric  Works  of  the  Gen¬ 
eral  Electric  Company,  Xew  York,  X.  Y. 


EXHIBITS  AT  NEWARK  EXPOSITION. 

Among  the  196  exhibitors  at  the  Xewark  (X.  J.)  In¬ 
dustrial  Exposition,  which  is  confined  to  Xewark  enter¬ 
prises,  are  many  electrical  firms,  including  the  General 
Electric  Company,  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  the  Crocker- Wheeler  Company,  the 
Sprague  Electric  Works,  the  Public  Service  Electric  Com¬ 
pany,  the  Lansden  Company,  the  Atlantic  Vehicle  Company, 
the  Bell  Electric  Motor  Company,  the  Xewark  Electrical 
Supply  Company,  the  Driver-Harris  Company,  the  Beaver 
Engineering  Company  and  the  Scott  Electrical  Company. 
All  of  the  machinery  is  operated  by  electrical  energy  sup¬ 
plied  by  the  Public  Service  Electric  Company,  through  a 
Crocker-Wheeler  motor-generator  set  which  distributes  it 
to  fourteen  different  booths  besides  running  the  four  illumi¬ 
nated  electric  fountains  which  are  among  the  most  attrac¬ 
tive  decorations. 


REFILLABLE  FUSE. 

Illustrated  herewith  is  a  refillable  fuse  of  the  so-called 
honeycomb  type.  It  consists  of  three  main  parts:  i,  the 
outer  cord;  2,  the  “honeycomb”  which  fits  closely  into  the 
outer  cover,  and  3,  the  baffle  plates  which  are  placed  on  each 
end.  The  honeycomb  consists  of  a  cylindrical  china  body, 
on  the  outer  surface  of  which  are  a  number  of  cells  in  which 
the  fuse  wires  are  placed,  while  through  the  center  of  this 
body  there  is  a  hole  with  a  tapered  opening  at  either  end. 


The  action  of  the  fuse  is  as  follows:  Running  on  a  small 
load,  the  copper  through-strands  carry  the  bulk  of  the  cur¬ 
rent  because  the  resistance  of  the  through-strands  is  lower 
than  that  of  the  fusible  tin  band.  .\s  the  load  increases, 
however,  the  temperature  of  the  copper  through-strands 
rises,  and  the  resistance  of  these  strands  becomes  greater 
until  a  portion  of  the  current  is  shunted  and  carried  by  the 
fusible  tin  band.  When  the  load  exceeds  the  maximum  con¬ 
tinuous  rating  of  the  fuse  the  temperature  rises  until  the 
fusible  tin  band  is  melted.  All  the  load  is  then  thrown  on 
the  copper  through-strands,  which  immediately  fuse.  It 
will  be  seen  therefore  that  on  overload  conditions  the  break 
takes  place  on  the  copper  through-strands  only,  ami  conse- 
([uently  a  comparatively  small  mass  of  metal  is  volatilized. 
On  a  heavy  short-circuit  the  case  is  different.  The  fusible 
tin  band  is  then  as  a  rule  left  unfused,  the  connecting  copper 
strands  fusing  instead.  The  tin  is  found  to  volatilize  on 
rare  occasions.  This  method  of  wiring  tends  to  give  a  very 
heavy  overload  capacity  for  short  periods,  and  at  the  same 
time  the  provision  of  the  fusible  tin  band  definitely  controls 
the  overload. 

The  fuse  which  is  described  above  has  been  placed  on 
the  market  by  Parmiter,  Hope  &  Sugden,  Huhne  Electrical 
Works,  50  Ellesmere  Street,  Hulme.  Manchester,  England. 


INDUCTION  MOTOR  STARTERS. 

The  accompanying  illustration  shows  the  general  con¬ 
struction  of  a  line  of  starters  and  speed  regulators  for  slip¬ 
ring  induction  motors  similar  in  general  appearance  to 
direct-current  drum  controllers.  The  same  kind  of  non¬ 
stubbing,  straight-line  contact  fingers  are  used.  -Xn  arc- 
proof  shield  is  mounted  under  the  fingerboard  and  so  slotted 
as  to  interlace  with  the  deflectors,  preventing  burning  of  the 


1 1.’?^ 


L  E  C  1'  R  1  C  A  L  W  O  R  L  D  . 


VoL.  59,  \o.  21. 


reduction,  'l  lie  re.sistancc  used  with  these  controllers  varies 
according  to  the  duty — whether  for  starting  only  or  for 
regulating.  The  cast-metal  grids  are  mounted  in  special 
mill-end  frames  on  two  supporting  rods.  These  rods  are 
covered  with  mica  tubing  and  are  also  insulated  from  the 
end  frame  by  fiber  washers  and  tubes.  The  above-described 
devices  have  been  developed  for  the  market  by  the  Cutler- 
Hammer  Manufacturing  Company,  Milwaukee,  Wis. 


SYNCHRONOUS  BOOSTER  CONVERTER. 


Herewith  is  illustrated  a  synchronous  booster  converter 
which  has  been  developed  for  delivering  variable  unidirec¬ 
tional  voltage  when  the  energy  is  sujjplied  over  constant- 


Flg.  1 — Synchronous  Booster  Converter. 


potential  alternating-current  mains.  Ihe  machine  consists 
of  a  synchronous  converter  connected  in  series  with  the 
armature  of  an  alternating-current  generator  mounted  on 
the  same  shaft.  Ry  varying  the  excitation  of  the  alternator 
the  voltage  imjjressed  on  the  collector  rings  of  the  con¬ 
verter  pro])er  can  he  increased  or  decreased  as  desired,  and 
the  voltage  delivered  at  the  commutator  can  be  varied  ac¬ 
cordingly. 

It  is  claimed  for  this  machine  that  it  possesses  the  fol¬ 
lowing  advantages  over  the  simple  converter  equipment 
with  an  induction  regulator :  I  here  is  only  one  unit  and 
thus  the  door  area  required  is  minimized  and  the  connec¬ 
tions  arc  simplified:  the  operation  is  reliable  because  the 
api)aratus  is  not  subject  to  dangerous  distorting  forces, 
t'ompared  with  the  "split-pole  converter.”  it  is  said  that  the 
booster  converter  has  the  following  advantages:  Higher 
efficiency,  ])articularly  at  the  lower  voltages;  better  com- 


Fig.  2 — Circuit  Diagram  of  Booster  Converter. 


mutation.  ])articularly  at  the  maximum  voltages  and  maxi¬ 
mum  load,  when  good  commutation  characteristics  are 
essential ;  smaller  weight  and  door  area  requirements,  par¬ 
ticularly  for  6o-cycle  units. 

rile  above-describeil  machine  has  been  standardized  by 
the  Westinghouse  l-'lectric  &-  Manufacturing  fompany.  East 
Eittsburgh,  I’a. 


SWISS  INDUCTION  MOTORS. 


Herewith  are  illustrated  some  of  the  most  recent  types 
of  induction  motors  built  by  the  Oerlikon  company,  Zurich, 
Switzerland.  The  present  motors  embody  designs  which 
are  suitable  for  running  at  speeds  up  to  looo  r.p.m.  and 
they  are  now  constructed  in  sizes  up  to  300  hp  with  the  use 
of  bracket  bearings,  and  in  larger  sizes  with  foundation 
plate.  For  the  smaller  motors  of  the  first  kind  use  is  in 
general  made  of  from  six  to  sixteen  poles.  The  construc¬ 
tion  of  motors  with  bracket  bearings  or  foundation  plates 


Fig.  1 — Three-Phase  Motor  with  Short-Circuiting  Device. 


is  about  the  same.  The  brackets  or  end  plates  are  made  so 
that  they  can  be  displaced  by  90  deg.  or  180  deg.,  and  in 
this  way  the  motor  can  be  fixed  to  a  wall  or  to  the  ceiling, 
while  keeping  the  shaft  horizontal.  I'ig.  i  shows  a  high- 
power  motor  with  foundation  plate  and  upright  bearing 
brackets.  One  point  to  be  noted  is  the  use  of  a  combina¬ 
tion  device  for  short-circuiting  the  armature  and  also  rais¬ 
ing  the  brushes.  The  short-circuiting  is  carried  out  in  the 


Fig.  2 — 2700-hp  Induction  Motor  with  Secondary  Rheostat. 


new  design  hy  means  of  a  collar  having  contact  projections 
which  arc  introduced  under  the  collector  rings.  Combined 
with  this  is  a  device  for  lifting  up  the  brushes  as  soon  as 
the  armature  is  short-circuited.  Such  a  device  is  operated 
in  the  smaller  motors  by  means  of  a  hand-wheel  and  in  the 
other  type  by  the  use  of  a  lever.  In  most  cases  the  end 
])late  of  the  motors  is  of  the  open  kind,  as  will  be  seen  in 


Fig.  I,  but  where  there  is  need  of  protecting  against  splash¬ 
ing  or  dripping  of  water  another  design  is  employed  for 
the  end  plate  so  that  it  nearly  incloses  the  motor. 

When  the  motor  is  required  to  start  up  with  only  one- 
quarter  the  maximum  load,  as  is  usually  the  case  with 
motor  generators,  the  starting  rheostat  is  fixed  to  the  rotor 
in  the  shape  of  coils,  as  shown  in  Figs.  2  and  3.  The  re- 


A  SERVICE  ENTRANCE  HOOD 


The  service  entrance  hood  here  illustrated  is  said  to 
possess  several  unique  advantages.  It  is  listed  by  the 
manufacturer  as  a  “service  entrance  adaptibox,”  and  its 
points  of  superiority  are  the  adaptable  features  of  the  con¬ 
nector  lugs  and  the  porcelain  cover.  The  unit  consists  of 


Service  Entrance  Hood, 


three  parts,  the  hood,  the  connector  lug  and  the  cover. 
The  porcelain  cover  permits  the  use  of  any  number  of  wires 
from  one  to  nine,  the  center  hole  being  surrounded  by  eight 
knock-outs  so  that  by  simply  punching  out  the  required 
number  of  seals  openings  are  provided  for  any  desired  com¬ 
bination  of  circuits.  Two  sizes  of  hood  are  used,  each  of 
which  accommodates  two  sizes  of  conduit  lug.  The  smaller 
hood  takes  0.5-in.  to  0.75-in.  and  the  large  i-in.  to  1.25-in. 
conduit. 

The  entrance  hood  which  is  here  described  has  been 
placed  on  the  market  by  the  Bonnell  Manufacturing  Com¬ 
pany,  Cleveland,  Ohio. 


Fig.  3 — Secondary  Rotor  of  2700  Resistances. 


sistance  is  gradually  decreased  and  finally  the  rheostat  is 
short-circuited  by  the  use  of  a  collar  provided  with  contact 
projections  which  is  worked  by  a  hand-wheel.  A  stopping 
pawl  or  bolt  which  the  operator  is  obliged  to  throw  off  by 
hand  at  each  revolution  of  the  wheel  requires  him  to  stop 
at  each  degree  of  speed.  I'lie  great  advantage  of  this  con¬ 
struction.  which  has  already  been  applied  with  success  in 
a  number  of  cases,  is  the  elimination  of  rings  and  brushes 
on  the  rotor. 

.Another  new  design  is  that  of  a  motor  with  starting 
rheostat  permanently  bolted  on  one  side  of  it  so  as  to  form 
a  single  apparatus.  In  this  case  the  resistor  is  placed  in 
a  cast-iron  box  filled  with  oil.  The  starter  is  combined 
with  the  device  for  short-circuiting  the  secondary  and  rais¬ 
ing  the  brushes  which  was  mentioned  above,  so  that  work- 


METER  REPAIR  KIT, 


riie  watt-hour  meter  repair  kit  illustrated  herewith  is  de¬ 
signed  for  the  convenience  of  meter  testers  and  repair  men 
and  contains  all  the  tools  usually  required  for  this  work. 
I'he  ’oops  for  holding  the  tools  are  adjustable,  so  that  dif¬ 
ferent  tools  may  be  added  or  substituted  as  desired  to  meet 
special  conditiims.  The  case  is  made  of  strong,  pliable  black 
leather,  especially  selected,  with  retaining  fla])S  of  the  same 
material  and  two  leather  binding  straps.  I'he  kit  contains 
the  following  tools: 

( )ne  4-in.  screwdriver,  one  2'/2-in.  screw<lriver.  one  4-in. 


Meter  Repair  Kit. 


Fig.  4 — Motor  with  Seif-Contained  Starting  Rheostat. 


pin  .screwdriver,  two  No.  o  flat  wrenches,  one  socket  wrench 
one  pair  of  4-in.  diagonal  cutting  pliers,  one  pair  of  3-in 
fiat,  long-nose  pliers,  one  pair  of  tweezers,  one  toothbrush, 
one  pocket  level  and  one  bottle  of  watch  oil. 

This  convenient  meter  repair  kit  is  manufactured  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  East 
I’ittsburgh,  Pa. 


ing  the  same  hand-wheel  performs  all  three  operations  of 
decreasing  the  resistance,  short-circuiting  the  rheostat  and 
lifting  the  brushes,  and  this  is  always  done  in  the  right 
order  for  starting  or  stopping  the  motor.  Thus  a  wrong 
mani])ulation  is  impossible  and  hence  the  latter  type  of 
motor  is  very  well  adapted  to  be  used  in  plants  where  the 
motors  are  in  charge  of  more  or  less  ine.xperienced  persons. 
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Industrial  and  Financial  News 


FURTHI'R  progress  has  been  made  this  week  along 
industrial  lines,  and  the  business  situation  seems 
greatly  strengthened.  Much  of  the  improvement  has 
been  attributed  to  resumption  of  work  in  the  anthracite 
fields  following  the  atloption  of  a  four-year  agreement  be¬ 
tween  ojjcrators  and  miners.  Settlement  of  these  differences 
and  removal  of  prospects  of  a  strike  on  the  Eastern  rail¬ 
roads  for  several  months  at  least,  during  which  the  griev¬ 
ances  w'ill  l)e  the  subject  of  arbitration,  have  been  the  cause 
of  substantial  growth  in  confidence.  Less  reserve  is  ap¬ 
parent  in  transactions  and  in  the  formation  of  new  enter¬ 
prises.  The  scale  of  operations  in  the  iron  and  steel  trades 
is  very  large,  in  many  cases  demand  e.xceeding  capacity. 
lmi)rovement  is  general  throughout  the  metal  markets,  rise 
of  copper  jirices  to  i6^  cents  per  pound  being  a  feature  of 
the  w-eek,  and  the  outlook  for  trade  expansion  seems  more 
than  favorable.  Conditions  in  the  money  markets  show- 
little  change.  Rates  in  New  York  May  22  were;  Call. 
2}^  per  cent;  ninety  days,  3'4^t3’/i  cent. 


United  Gas  &  Electric  (Conn.)  Merged  with  Susquehanna 
Railway  &  Light. — The  United  Gas  &  Electric  Corporation, 
of  Connecticut,  which  w-as  incorporated  in  Connecticut  on 
March  8,  1912,  by  Bertron,  Griscom  &  Jenks  interests,  has 
acquired  the  United  Gas  &  Electric  Company  of  New  Jer¬ 
sey  and.  it  is  stated,  will  absorb  by  merger  the  Susquehanna 
Railway  &  Light  Company.  The  company  has  also  secured 
control  of  the  International  Traction  Company,  Buffalo, 
N.  Y.;  the  Consumers’  Electric  Light  &  Power  Company, 
New  Orleans,  La.;  the  Houston  Gas  &  Euel  Company, 
Houston.  Tex.,  and  the  Harrisburg  Electric  Service  Com¬ 
pany,  Harrisburg,  Pa.  After  consolidation  with  the  Sus¬ 
quehanna  Railway  &  Light  Company  the  new  company 
will  be  capitalized  as  follows:  $25,000,000  of  authorized  6 
per  cent  cumulative  preferred  stock,  $20,000,000  of  author¬ 
ized  common  stock  and  $7,500,000  of  three-year  convertible 
5  per  cent  secured  notes.  The  preferred  stock  is  to  be  6 
per  cent  cumulative  until  April,  1915,  after  w-hich  the  divi¬ 
dends  are  to  be  at  the  rate  of  7  per  cent.  Of  the  authorized 
$25,000,000  of  preferred  stock,  $9,463,100  is  outstanding, 
$1,172,170  having  been  issued  for  equal  exchange  for  pre¬ 
ferred  stock  of  the  United  Gas  &  Electric  Company  of  New 
Jersey,  $7,500,000  being  reserved  for  convertible  notes  and 
$6.W)4.73o  being  in  the  treasury.  Of  the  common  stock. 
$8,380,000  has  been  issued  and  $11,620,000  is  in  the  treasury. 
Of  the  $7,500,000  of  three-year  convertible  5  per  cent  se¬ 
cured  notes  $3,300,000  have  already  been  issued,  $2,200,000 
are  to  be  issued  to  purchase  bonds  of  the  United  Gas  & 
Electric  Company  of  New-  Jersey  and  for  working  capital, 
and  $2,000,000  is  to  be  retained  in  the  treasury.  The  notes 
are  to  be  convertible  after  April  i.  1914.  into  preferred 
stock  of  the  company  par  for  par.  The  management  of  the 
new  companies  will  be  in  the  hands  of  the  same  organiza¬ 
tion  which  has  operated  the  Susquehanna  Railway,  Light  & 
Power  Company,  while  the  International  Railway.  Buffalo, 
will  be  under  the  direct  supervision  of  T.  E.  Mitten,  for¬ 
merly  i>resident  of  the  Chicago  City  Railway  and  now- 
chairman  of  the  executive  committee  of  the  Philadelphia 
Rapid  Transit  Company,  of  Philadelphia,  Pa. 

First  Doherty  Organization  Investing  Company. — .\s  a 
•■esult  of  a  desire  that  each  employee  of  the  various  com¬ 
panies  managed  and  operated  under  the  supervision  of  the 
Doherty  organization  shall  save  some  portion  of  his  in¬ 
come,  regardless  of  its  size,  and  shall  have  an  opportunity 
to  invest  such  savings  safely,  with  a  good  return,  Henry 
L.  Doherty  X-  Company  have  prepared  a  plan  for  organiz¬ 
ing  an  investment  association  for  this  purpose,  to  be  know-n 
as  the  First  Doherty  Organization  Investing  Company. 
The  capitalization  of  this  company  will  be  determined  by 
the  amount  of  the  subscriptions  received  and  w-ill  be  di¬ 
vided  into  preferred  and  common  stock  in  the  ratio  of 
ten  to  one.  The  former  will  be  preferred  as  to  dividends 
at  the  rate  of  6  per  cent.  To  provide  for  the  small  in¬ 
vestor  and  the  investor  desiring  the  maximum  degree  of 
safety,  the  board  of  directors  will  authorize  the  issuance 


of  certificates  of  indebtedness  not  exceeding  in  total  amount 
the  paid-in  capital  and  surplus.  These  certificates  will  be 
in  denominations  of  one  doiiar,  five  dollars  and  ten  dollars, 
to  be  payable  on  or  before  six  months  after  demand,  with 
interest  at  the  rate  of  4  per  cent  per  annum,  compounded 
quarterly,  the  interest  to  be  payable  at  the  time  of  pay¬ 
ment  of  the  certificate.  To  encourage  saving  and  thrift 
in  the  small  w-age  earner  and  in  even  the  youngest  mem¬ 
bers  of  employees’  families,  the  company  will  issue  stamps 
in  the  denominations  of  5  and  10  cents.  Whenever 
stamps  in  amounts  of  even  dollars  have  been  accumulaitd 
they  may  be  exchanged  for  equal  amounts  in  certificates 
of  indebtedness  bearing  interest  at  4  per  cent.  The  man¬ 
agement  of  the  company  will  be  in  the  hands  of  a  board 
of  directors  of  eleven  members. 

Georgia  Public  Service  Corporation  to  Serve  Macon,  Ga. 
— W.  1.  Massee,  formerly  president  of  the  Macon  Railway 
&  Light  Company,  Central  Georgia  Power  Company,  Ma¬ 
con  Gas  Company  and  the  Central  Georgia  Transmission 
Company,  is  at  the  head  of  the  Georgia  Public  Service 
Corporation,  which  expects  to  go  extensively  into  the  light¬ 
ing  and  street-railw-ay  business  in  Macon,  Ga.  J.  T.  Xylan, 
formerly  general  manager  of  the  above-named  companies, 
is  associated  with  Mr.  Massee  in  the  project,  and,  accord¬ 
ing  to  statements  made  by  him,  the  Georgia  Public  Service 
Corporation  has  secured  rights  to  operate  on  a  number 
of  streets  not  occupied  by  the  Macon  Railway  &  Light 
Company.  Orders  have  been  placed  with  the  Allis-Chalmers 
Company  for  two  turbine  units  and  attendant  equipment. 
These  units  will  be  rated  at  1500  kw-  and  500  kw-  respec¬ 
tively.  Contracts  have  been  placed  with  the  Erie  City  Iron 
Works  for  boilers.  As  the  manufacturers  in  clgsing  the 
contracts  guaranteed  delivery  forty  days  from  the  date  'of 
receipt  of  order,  the  Georgia  Public  Service  officials  ex¬ 
pect  to  have  the  plant  in  operation  within  three  months. 
The  Schofield  Engineering  Company,  of  Philadelphia,  are 
the  consulting  engineers  for  the  Georgia  corporation. 

Splitdorf  Electrical  Company  Formed. — Incorporation  of 
the  Splitdorf  Electrical  Company  under  the  law-s  of  New- 
Jersey,  with  a  paid-in  capital  of  $3,500,000,  to  manufacture 
ignition  and  lighting  devices  has  been  announced.  John 
T.  Alvord,  associated  w-ith  the  Torrington  Company,  Tor- 
rington.  Conn.,  manufacturers  of  motor  cycles  and  motor¬ 
cycle  supplies,  and  also  associated  with  various  organiza¬ 
tions  dealing  in  automobile  and  motor-boat  accessories,  is 
president  of  the  new  company,  and  Charles  F.  Splitdorf,  of 
C.  F.  Splitdorf,  Inc.,  manufacturer  of  magnetos  and  igni¬ 
tion  devices,  which  company  has  been  absorbed  by  the  new- 
concern,  is  vice-president.  The  company  has  been  organized 
as  an  entirely  new-  concern  with  a  stock  issue  divided  into 
$1,500,000  7  per  cent  cumulative  preferred  shares  and 
$2,000,000  in  common  stock.  Among  the  men  associated 
with  Mr.  Alvord  and  w-hom  he  has  brought  with  him  into 
the  new-  concern  are  Bryant  S.  Keefer,  who  has  been  elected 
treasurer,  and  Charles  W.  Curtis,  who  becomes  secretary 
and  general  manager.  Messrs,  .\lvord.  Splitdorf,  Keefer, 
Curtis  and  Viles  compose  the  board  of  directors. 

Annual  Report  of  Westinghousc  Electric  &  Manufac¬ 
turing  Company, — The  report  of  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  for  the  fiscal  year  ended 
March  31,  1912,  details  of  which  can  be  found  on  page  I09<) 
of  this  issue,  showed  gross  earnings  of  $34,196,446,  as  com¬ 
pared  w'ith  $38,119,312  in  the  previous  year,  when  the  show¬ 
ing  was  the  best  in  the  company’s  history.  The  net  income 
was  $2,444,093,  which  after  allowing  7  per  cent  dividends 
on  the  $3,998,700  preferred  stock  left  a  balance  of  $2,164,184. 
This  is  equal  to  5.89  per  cent  on  the  $36,700,287  common 
stock,  and  compares  w-ith  12.34  per  cent  earned  on  the 
common  stock  in  the  previous  year.  Guy  E.  Tripp,  chair¬ 
man  of  the  board  of  directors,  attributes  the  decrease  in 
earnings  partly  to  a  reduction  in  output  and  partly  to  the 
lower  prices  obtained  during  the  year.  The  anual  meet¬ 
ing  of  the  stockholders  of  the  Westinghouse  Electric  & 
Manufacturing  Company  will  be  held  at  Pittsburgh  on 
June  12. 


.May  25,  1912. 
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Financial  Statement  of  J.  G.  White  &  Company,  Inc. — 
The  ninth  annual  report  of  J.  G.  White  &  Company,  Inc., 
covering  operations  for  the  fiscal  year  ended  Feb.  29,  1912, 
shows  an  increase  in  surplus  from  $485,529  to  $605,522,  after 
having  paid  the  regular  6  per  cent  dividend  on  the  com¬ 
pany’s  outstanding  preferred  stock.  This  is  equivalent  to 
about  8  per  cent  for  the  year  on  the  common  stock.  Presi¬ 
dent  White  states  that  this  increase  in  surplus  is  shown 
after  having  made  what  the  officers  of  the  company  believe 
to  be  ample  provision  for  all  doubtful  accounts  and  after 
the  securities  owned  by  the  company  have  been  valued  by 
a  committee  of  the  directors  on  what  is  believed  to  be  a 
sound  and  conservative  basis.  He  adds  that  satisfactory 
earnings,  as  well  as  increases  in  rates  of  dividends,  have 
been  shown  during  the  past  year  on  a  number  of  the  prop¬ 
erties  in  which  the  company  holds  securities,  this  being 
particularly  true  of  some  of  the  properties  operated  by  the 
company.  Earnings  in  e.xcess  of  those  in  the  past  year  are 
expected  during  the  present  year  in  view  of  the  business 
in  hand  and  in  prospect.  The  balance  sheet  as  of  Feb.  29, 
1912,  shows  total  assets  of  $4,860,267  as  follows:  Good¬ 
will,  purchase  of  business,  plant,  tools,  instruments,  etc., 
$1,499,037;  deferred  charges  and  plant,  tools  and  equip¬ 
ment,  less  depreciation,  $144,884;  securities  owned  and  syn¬ 
dicate  participation,  $2,271,807;  bills  received,  $242,013;  ac¬ 
counts  receivable,  $360,933;  interest  and  dividends  accrued, 
$8,624;  cash  in  bank  and  on  hand,  $317,211;  working  capital 
and  cash  in  branch  offices,  etc.  .  $i5t755-  The  authorized 
capital  of  the  company  is  $5,000,000  stock,  of  which  $2,000,- 
000  is  common,  in  shares  of  $100  each,  and  $3,000,000  is 
6  per  cent  cumulative  preferred  in  shares  of  the  same  de¬ 
nomination.  Of  the  common  $1,500,000  is  issued  and  of  the 
l>referred  $2,000,000  is  issued,  making  a  total  ol  $3,500,000. 
Other  liabilities  are;  Bills  payable,  $656,624;  accounts  pay¬ 
able.  $68,120,  and  $30,000  to  sundry  stockholders  for  divi¬ 
dend  on  preferred  stock,  payable  May  1,  1912. 

Cleveland  Telephone  Asks  for  Authority  to  Increase  Its 
Capital  Stock. —  Last  week  the  Cleveland  Ttlephone  Com¬ 
pany.  through  S.  H.  Tolies,  an  attorney  of  Cleveland,  and 
11.  i).  Seymour,  of  Chicago,  representative  of  the  Hell  in¬ 
terests,  tiled  an  application  with  the  Dhio  I’ublic  Service 
Commission  for  authority  to  increase  its  capital  stock  by 
$000,000.  Mr.  Tolies  informed  the  commission  that  the 
funds  secured  from  the  sale  of  the  stock  would  be  used  for 
paying  a  portion  of  the  company’s  debts.  Ai  a  hearing  on 
the  matter  the  commission  requested  an  inventory  and  ap¬ 
praisal  of  the  property,  after  the  receipt  of  which,  it  was 
stated,  a  representative  of  the  commission  would  go  to 
Cleveland  to  verify  the  report.  .\.  B.  Crumden,  genera' 
bookkeeper  of  the  company,  testified  that  for  the  past 
twelve  years  the  Western  Telephone  &  Telegraph  Company 
has  financed  the  Cleveland  company.  He  said  this  company 
now  holds  notes  aggregating  $3,007,130  and  that  if  the  new 
issue  of  stock  is  granted  it  will  be  applied  on  this  debt. 
These  loans,  he  said,  began  July  16,  i«x>o,  and  were  in 
amounts  from  $5,000  to  $55,000.  Of  the  entire  amount, 
$302,500  has  been  borrowed  since  June  30,  1911.  The  com¬ 
mission  was  informed  that  the  assets  of  the  company  are 
about  $7,000,000  and  the  liabilities  about  $6,000,000.  Com¬ 
missioner  Hughes  expressed  doubts  as  to  whether  a  public 
utility  company  may  create  an  indebtedness  by  giving 
notes  and  then  pay  these  notes  by  issuing  additional  stock. 
.\s  neither  the  president  nor  the  secretary  of  the  company 
was  present,  the  cfunmission  adjourned  the  hearing  until 
the  appraisal  is  made  and  these  officials  are  able  to  appear. 
Assistant  City  Solicitor  Stockweil  of  Cleveland,  who  was 
jiresent  to  represent  the  administration,  insisted  that  if  the 
company  is  allowed  to  issue  additional  stock  now  it  will 
repeat  the  request  within  a  short  time  and  that  there  will 
be  no  end  to  the  procedure. 

H.  M.  Byllesby  &  Company  Drop  Toledo  Railways  & 
Light  Reorganization. — Owing  to  the  unsettled  political 
situation  prevailing  in  the  State  of  Ohio,  H.  M.  Byllesby 
&  Company,  of  Chicago,  who  have  been  making  an  exam¬ 
ination  of  the  properties  of  the  Toledo  Railways  &  Light 
Company,  with  a  view  to  purchasing  them  and  reorganiz¬ 
ing  the  affairs  of  the  company,  as  noted  in  these  columns 
March  23,  have  concluded  that  it  would  be  unwise  to 
bring  out  new  securities  for  this  purpose  during  a  presi¬ 
dential  year  and  have,  therefore,  retired  from  the  negotia¬ 
tions.  A  meeting  of  the  bondholders’  committee  for  the 


purpose  of  effecting  plans  for  reorganization  of  the  com¬ 
pany  will  probably  be  called  within  a  few  days,  accord¬ 
ing  to  a  statement  issued  by  W.  \V.  Miller,  of  Hornblower, 
Miller  &  Potter,  New  York,  counsel  for  the  bondholders’ 
committee.  Mr.  Miller  states  that  the  examination  of  the 
properties  of  the  Toledo  Railways  &  Light  Company  by 
H.  M.  Byllesby  &  Company  fully  demonstrated  the  value 
of  the  properties  and  their  earning  power  as  represented 
to  them,  and  that  the  cause  of  the  tirm’s  withdrawal  was 
the  unsettled  political  situation,  as  stated  above.  He  added 
that  the  city  interests  in  Toledo  are  inclined  to  be  friendly 
toward  the  bondholders’  committee,  and  that  the  fare 
situation  is  now  being  tried  out  by  a  plan  which  will 
make  it  possible  to  determine  what  rate  of  fare  should  be 
charged  in  order  that  proper  returns  may  be  obtained  upon 
the  amount  of  capital  invested  in  the  property. 

Central  States  Electric  Company  Organized. — As  stated 
in  these  columns  last  week,  Harrison  Williams,  60  Broad¬ 
way,  New  York,  has  secured  control  of  the  Cleveland  Elec¬ 
tric  Illuminating  Company.  More  than  (»  per  cent  of  the 
common  stock  of  the  Cleveland  company  was  obtained  by 
him  under  his  offer  of  $130  per  share.  In  keeping  with  the 
plan  for  acquisition  of  the  Cleveland  company,  the  Central 
States  Electric  Company  will  be  incorporated  under  Vir¬ 
ginia  law's  to  take  over  the  stock  already  deposited.  The 
new  company  has  sold  to  Spencer  Trask  &  Company  $3,730,- 
000  ten-year  5  per  cent  notes,  secured  by  deposit  with  a 
trustee  of  the  $4,403,640  par  value  of  the  Cleveland  Electric 
Illuminating  common  stock  acquired.  The  authorized  note 
issue  is  $6,000,000  and  the  balance  will  be  issued  as  addi¬ 
tional  Cleveland  stock  is  acquired.  In  addition  to  the  notes, 
the  Central  States  company  will  have  an  authorized  issue 
of  $30,000,000  7  per  cent  preferred  stock,  of  which  $3,000,000 
will  be  issued  at  once.  It  will  also  have  at  least  $10,000,000 
common  stock,  of  which  $3,600,000  will  be  issued  at  once. 
Other  properties  will  be  taken  over  by  the  Central  States 
company  as  opportunity  offers. 

United  Electric  Securities  (Boston)  Offering. — Boston 
interests  are  offering,  subject  to  prior  sale,  $500,000  United 
Electric  Securities  Company  thirty-sixth  series  collateral 
trust  5  per  cent  bonds,  due  Feb.  i,  1942,  at  100  and  interest, 
and  callable  at  103  and  interest.  The  company  was  incor¬ 
porated  in  Maine  in  May,  1890.  It  reported  a  surplus  on 
Dec.  31,  1911,  of  $1,341,180.  Dividends  at  the  rate  of  7  per 
cent  per  annum  are  paid  on  $1,000,000  preferred  stock. 
The  United  Electric  Securities  Company  purchases,  after 
expert  examination,  mortgage  bonds  of  electric  light,  rail¬ 
way  and  power  companies  and  issues  against  them  its  own 
collateral  trust  bonds,  the  par  value  of  the  underlying  se¬ 
curities  exceeding  liy  a  margin  of  25  per  cent  that  of  the 
collateral  trust  bonds.  As  opportunities  present  themselves 
the  company  sells  these  underlying  securities  and  with  the 
proceeds  redeems  a  proportionate  amount  of  its  own  col¬ 
lateral  trust  bonds.  It  has  issued,  prior  to  the  present  of¬ 
fering.  thirty-five  series,  aggregating  $20,500,000  of  collateral 
trust  bonds,  of  which  $i5.o<>7,ooo  have  been  retired. 

Venezuela  Agency  for  Allied  Machinery  Company. — 
Louis  R.  Scholtz,  a  mechanical  engineer  with  a  broad  ex¬ 
perience  in  South  American  trade,  has  become  the  repre¬ 
sentative  of  the  Allied  Machinery  Company  of  .\merica 
in  Venezuela,  with  offices  in  Caracas.  This  company,  as 
previously  noted  in  these  columns,  was  formed  last  year 
to  sell  American  machinery  to  the  foreign  trade.  Captain 
Godfrey  L.  Carden,  vice-president  and  general  manager  of 
the  company,  who  has  been  abroad  during  the  past  year 
establishing  agencies  in  various  parts  of  Europe,  is  now 
in  Paris,  where  he  has  been  in  conference  with  the  presi¬ 
dent  of  the  company,  Samuel  McRoberts,  vice-president 
of  the  National  City  Bank,  New  York,  who  is  abroad  giving 
attention  to  some  of  the  bank’s  foreign  affairs. 

Chesapeake  &  Potomac  Telephone  to  Absorb  Diamond 
State  Telephone  Company. — Preliminary  to  the  final  taking 
over  of  the  Diamond  State  Telephone  Company,  of  Dover, 
Del.,  by  the  Chesapeake  &  Potomac  Company,  of  Balti¬ 
more,  Md..  a  petition  was  filed  with  the  Maryland  Public 
Service  Commission  last  week  by  the  latter  company  re¬ 
questing  that  it  be  permitted  to  absorb  the  smaller  concern. 
The  Diamond  State  company  operates  mainly  on  the  East¬ 
ern  Shore  of  Maryland.  It  has  been  for  some  time  a  sub¬ 
sidiary  of  the  Bell  company,  but  has  retained  its  identity 
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as  a  separate  institution.  It  also  operates  to  a  small  extent 
in  Delaware  and  \  ir^inia.  AlLof  the  stock  is  now  owned 
by  the  liell  company,  which  also  owns  the  Chesapeake  & 
Potomac.  The  Diamond  State  company  operates  about 
3,000  telephones  over  about  1250  miles  of  wire.  Its  out¬ 
standing  cajjital  is  $201,000,  and  its  bonded  debt  is  $500,000. 
The  physical  amalgamation  of  the  two  companies  will 
mean  that  the  headquarters  of  the  smaller  one  will  be 
merged  with  those  of  the  Chesapeake  &  Potomac  in  Bal¬ 
timore. 

To  Decorate  Baltimore  for  Democratic  Convention. — 

Eugene  I.  Rosenfeld  &  Company,  contractors,  of  Balti¬ 
more,  Md.,  have  been  awarded  a  contract  by  the  Baltimore 
Board  of  Awards  to  install  fixtures  for  illumination  of 
various  iniblic  buildings  during  the  Democratic  National 
Convention  to  be  held  in  that  city  next  month.  The  Rosen¬ 
feld  company’s  bid  was  50  per  cent  lower  than  any  com¬ 
petitor’s,  which  w'as  due  to  the  fact  that  it  has  the  fixtures 
used  in  previous  illuminations  of  streets  and  buildings. 
For  $3.^50  it  has  agreed  to  wire  the  city  hall,  court  house. 
Fifth  Regiment  Armory  and  the  shot  tower  and  to  place 
searchlights  on  the  Maryland  Casualty  Tower  Building,  the 
Emerson  Tower  and  the  Belvedere  Hotel.  As  the  bid  was 
so  much  lower  than  had  been  expected  it  is  understood 
that  the  plans  for  general  illumination  will  be  made  more 
extensive,  since  an  appropriation  of  $15,000  had  been  made 
for  this  purpose. 

Report  of  Hagerstown  (Md.)  Municipal  Plant. — The 
Street  Commissioners  of  Hagerstown,  Md..  have  submitted 
to  the  Mayor  and  City  Council  the  annual  report  of  the 
Hagerstown  municipal  electric  light  plant.  The  receipts 
last  year  were  $44,033  for  energy  sold  and  $933  from  taxes. 
The  operating  expenses  for  the  year  were  $31,064.  and 
$8,431  was  spent  for  permanent  improvements.  Cash  on 
hand  at  the  beginning  of  the  year  was  $11,342  and  cash  on 
hand  at  the  close  of  the  year  was  $16,813.  F^stimating  the 
lighting  of  the  streets  and  alleys  by  186  arc  lights  as  being 
worth  to  the  city  $<),300,  or  $50  per  arc  light,  the  manage¬ 
ment  has  ascertained  the  net  earnings  of  the  plant  for  the 
year  to  be  $14,404.  The  value  of  the  plant  at  the  close  of 
the  year  is  estimated  at  $107,873.  It  was  built  about  eleven 
years  ago. 

Competition  in  Wilmington,  Del. — The  Public  Utilities 
Light,  Heat  &  Power  C  ompany  has  been  incorporated  un¬ 
der  Delaware  laws  with  a  nominal  capitalization  of  $500,000 
to  sui)i)ly  electric  service  in  Wilmington,  Del.  The  incor- 
pi>rators  are  associated  with  the  Wilmington  Southern 
'Fraction  Company,  which  was  formerly  a  part  of  the  Wil¬ 
mington,  New  C  astle  8:  Southern  Railwaj'  Company.  The 
new  company  will  be  a  competitor  of  the  Wilmington  & 
Philadel|)hia  Traction  Company,  whose  rates  are  higher 
than  those  named  in  the  application  of  the  new  company, 
for  a  franchise  to  operate  in  Wilmington.  If  the  franchise 
is  granted  the  caiiitalization  of  the  new  company  will  be 
largely  increased. 

Appropriation  for  New  Haven  Electrification. — Directors 
of  the  New  York,  New  Haven  iS:  Hartford  Railroad  have 
voted  to  approj^riate  the  $4.ooo.(K)o  required  to  cover  the 
exi)ense  of  electrifying  the  main  line  of  the  road  between 
Stamford  and  New  Haven.  C'onn.,  to  which  reference  wa- 
made  in  these  columns  \i)ril  20.  Work  on  the  New  York, 
Westchester  &  Boston  Railway,  which  is  a  subsidiary  of  the 
New  Haven  ainl  is  to  be  a  four-track  high-speed  electric 
line,  is  i)rogressing  rapidly.  'Fhe  portion  of  the  road  be¬ 
tween  the  temporary  station  at  iSoth  and  .\dams  Streets 
and  North  .\venue.  New  Riu-helle.  will  be  opened  to  the 
iniblic  on  May  20. 

United  States  Light  &  Heating  Company  Affairs. — Owing 
to  growth  of  biHiness.  the  United  States  Light  &  Heating 
Company  is  i>lanning  to  enlarge  its  plant  at  Niagara  I'alls. 
'I'liis  i)laiit  was  comi)leted  last  May.  (/)rders  for  the  com¬ 
pany’s  new  automobile  lighting  and  starting  device  form  a 
large  part  of  the  increased  business. 

May  Deposit  McCrum-Howell  Stock  Until  June. — An¬ 
nouncement  has  been  made  by  the  Chicago  'Fitle  «!v  Trust 
C'oinpany.  of  Chicago,  depositary  of  .McCrum-Howell 
stocks,  that  the  stockholders’  committee  for  the  abo\  e 
company  has  extended  the  time  in  which  stock  may  be 
deposited  to  and  incliuling  June  I. 


Columbus  (Ohio)  Railway  &  Light  Reorganization. — It  is 
expected  that  a  plan  for  reorganization  of  the  Columbus 
Railway  &  Light  Company  will  be  presented  at  a  meeting 
of  directors  to  be  held  within  a  short  time. 


REPORTS  OF  EARNINGS. 


U.WTON  POWER  &  LIGHT  COMP.WY,  DAYTON,  OHIO. 

The  report  of  the  Dayton  Power  &  Light  Company,  of 
Dayton,  Ohio,  for  the  ten  months  ended  April  30,  1912, 
compares  with  that  for  the  ten  months  ended  April  30,  1911, 


as  follows; 

1912.  191L 

(iross  earnings,  si.\  months  ended  .\pril  30 . $558,276  $508,451 

Operating  expenses  and  taxes .  293,170  296,061 


Net  earnings . $265,106  $212,390 

Interest  receivable .  37.894  68 


Total  net  income . $303, OoO  $212,458 

Interest  on  bonds  and  notes .  168,500  147,304 

Uncollectible  accounts .  2,838  . 

Total  deductions  .  171,338  147,304 


Net  income . $131,662  $65,154 


KINGS  COl'NTV  KI.ECTKIC  LIGHT  &  POWER  COMI’.WV, 


BROOKLYN,  N.  Y. 

The  combined  statement  of  earnings  of  the  Kings  County 
IHectric  Light  &  Power  Company  and  the  FMison  Electric 
Illuminating  Company  of  Brooklyn,  N.  Y.,  for  four  months 
ended  .April  30.  1912.  compares  with  that  for  the  correspond¬ 
ing  period  of  the  previous  year  as  follows: 


Four  .Months  Knded  .\pril  30; 

(iross  operating  revenue . 

<)l)erating  expenses,  taxes  and  depreciation.... 

Net  operating  revenue . 

either  ri venue  . 

Net  income  . 

I’ond  discount  . 

Il'ond  interest  . 

I’rolit  and  loss  surplus . 


1912. 

$1,790,293 

1,090,781 


$699,512 

18,695 

$718,207 

6,756 

282,186 

$429,265 


1911, 

$1,567,020 

954,754 

$612,265 

20,247 


$632,512 

6,756 

252,186 

$373,569 


PRICES  IN  THE  NEW  YORK  METAL  MARKET. 


Copper ; 

Standard; 
Spot  .  . .  . 
May  .... 
lune  .  . . . 
.luly  .  .  .  . 
.August  .  . 
September 


, - Mav 

15 - , 

, - May  22 - s 

Rid. 

.\ske<l. 

Bid._ 

.\sked. 

...  1 5.50 

16.00 

15.75 

16.25 

...  15.50 

16.00 

15.75 

16.25 

...  15.70 

16.00 

16.00 

16.20 

. . .  1 5.75 

16.00 

16.00 

16.20 

. . .  15.75 

16.00 

16.05 

16.20 

16.07':. 

16.25 

London  quotation; 

E  s  d 

t  s  d 

Standard  copper,  spot  . 

7118  9 

73  15  0 

Standard  copper,  futures . 

72  7  6 

74  2  6 

Prime  Lake  . 

16.10  to  16.20 

16.50 

Electrolytic  . 

16.00  to  16.10 

16.35 

C  asting  . 

15.90  to  16.00 

16.15 

Copper  wire,  base  . 

Seamless  tubing,  copper,  base... 

17.00 

17.50 

23.00 

23.00 

Seamless  tubing,  brass,  base . 

20.(t0 

20.00 

Lead  . 

4.20 

4.20 

Sheet  zinc,  f.o.b.,  smelter . 

8.65 

8.65 

-Spelter,  spot  . 

6.85 

6.92 

Nickel  . 

39.00  to  40.00 

39.00  to  4 

-Muminum; 

No.  1  pure  ingot . 

19I./22 

21  22 

Rods  and  wire,  base . 

31 

31 

Sheets,  base  . 

33 

33 

OLI 

(  METALS. 

Ileavv  copper  and  wire . 

14.25 

14.25 

Brass,  heavv  . 

10.00 

10.00 

Brass,  light  . 

8.25 

8.25 

Lead,  heavv  . 

4.20 

4.00 

Zinc  scrap  . . . 

5.75 

5.75 

COPPER  EXPORTS  IN  MAY. 

Total  tons,  iTicluding,  May  15...  11.318  .May  22.  17,812 
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.\llis-Chalmers  . 

■Mlis-Chalmers,  pf . 

.\malgamated  Copper  .. 

Amer.  Tel.  &  Tel . 

Poston  Edison  . 

Commonwealth  Edison 
Electric  Storage  Battery 

(ieneral  Electric  . 

Mackay  Companies  .... 
Mackay  Comi)anies.  i)f. 
Philadelphia  Electric  .  . 

Western  Union  . 

Westinghouse  . 

Westinghotise,  pf . 


Mav  15. 
2 

.  6* 

.  83 
.146 
292 
!i44 
.  56 
.170 
.  83 ‘j* 
.  69 
19.1^ 

.  83 's 
.  76“ 
.121“ 


“Last  price  quoteil. 


Mav  22. 

1 

3'  . 
83 

145 '4 

289 
142 
55k» 
1677}, 
85  ".s* 
69“ 
19,' 5 
83 
74 
120“ 
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May  25,  1912.  ELECTRICA 

Personal 


Prof.  Elihu  Thomson  has  had  awarded  to  him  by  Franklin 
Institute  an  Elliott  Cresson  gold  medal  in  recognition  of  his 
work  in  the  industrial  application  of  electricity. 

Mr.  Lloyd  L.  Smith,  formerly  with  the  Knox  Engineering 
Company,  has  accepted  a  position  as  electrical  engineer 
with  the  \V.  H.  Rosecrans  Engineering  Company  of  Chicago. 

Mr.  E.  D.  V.  Dickey,  formerly  superintendent  of  the 
Meloit  (Wis. )  Water,  Gas  &  Electric  Company,  has  become 
general  manager  of  the  iMuporia  (Kan.)  Electric  Light  & 
Gas  Company. 

Mr.  Frank  W.  Frueauff,  past  president  of  the  National 
Electric  Light  Association  and  of  the  National  C'ommer- 
cial  Gas  Association,  addressed  the  “Gas  .Meeters"  in  New 
York  on  May  24. 

Mr.  Fred  F.  Cady,  formerly  of  the  Dallas  sales  office  of 
the  General  Electric  Company,  has  been  appointed  new- 
business  manager  for  the  Amarillo  (Tex.)  Light.  Power  & 
Water  Company. 

Mr.  S.  B.  Harting,  for  the  past  twenty  years  manager  of 
the  Elwood  (Ind.)  Electric  Light  Company,  has  retired 
from  this  position,  to  be  succeeded  by  Mr.  N.  M.  Argalrait, 
of  Hartford  City,  Ind. 

Prof.  Dugald  C.  Jackson,  past  president  of  the  .\merican 
Institute  of  Electrical  Engineers,  will  start  May  28  on  a 
trij)  to  Europe,  where  he  will  visit  various  engineering 
schroL  and  electrically  operated  trunk  railroads. 

Mr.  Ernst  F,  Alexanderson,  of  Schenectady,  N.  Y.,  de¬ 
livered  an  address  on  “Generating  -Apparatus  for  Wireless 
Telegraph  and  Telephone’’  at  a  meeting  of  the  .American 
SiKiety  of  Swedish  Engineers,  Brooklyn,  on  May  18. 

Mr.  W.  J.  Massie,  who  recently  resigned  as  president  of 
the  Macon  (Ga.)  Railway  &  Light  Company  and  the  Central 
Georgia  Power  Company,  has  been  instrumental  in  organiz¬ 
ing  the  Georgia  Public  Service  Company,  with  headquarters 
in  Macon. 

Mr.  Dudley  Farrand,  i)ast  president  of  the  National  Elec¬ 
tric  Light  Association,  was  the  guest  of  honor  at  a  banquet 
given  by  hi>  official  associates  in  the  Public  Service  Electric 
Company.  Newark,  .N.  J..  on  May  15.  in  commemoration  of 
the  completion  of  twenty-live  years  of  service  with  the  com¬ 
pany. 

Mr.  George  Williams,  manager  of  the  new  business  de¬ 
partment  of  the  Doherty  companies,  has  been  stationed  at 
Galvest(»n.  Tex.,  since  March  of  this  year,  where  he  is 
directing  an  active  commercial  campaign  for  the  Brush 
h'.lectric  Light  &  Power  Company,  a  recent  acquisition  to 
the  Doherty  properties. 

Mr.  Edward  W.  Bemis,  who  has  been  an  expert  for  sev¬ 
eral  cities  in  the  investigation  of  ])ul)lic-utility  (|uesti"ns. 
has  been  suggoted  b\'  the  .Maryland  Public  Service  Com¬ 
mission.  in  a  recent  communication  to  Governor  Gcddsbor- 
ough.  for  ai)pointment  to  have  charge  of  the  analysis  of 
the  situation  in  Baltimore  respecting  the  Consolidated  Gas. 
IHectric  Light  N'  Power  Company. 

Mr.  W.  H.  Merrill,  Jr.,  retiring  president  of  the  National 
I'ire  Protection  .Association,  was  made  the  recipient  of  a 
pair  of  siher  candlesticks  at  the  recent  Chicago  convention 
of  the  a>sociation.  The  presentatif)n  was  made  by  Mr.  C. 
M.  Goddard  on  behalf  of  Mr.  Merrill’s  fellow-members. 
Mr.  Merrill,  who  has  been  active  in  all  measures  to  reduce 
lire  waste.  i>  the  manager  of  the  Underwriters’  Laboratories 
of  Chicago. 

Mr.  James  D.  Mortimer  has  been  transferred  from  the 
position  of  vice-]iresident  and  general  manager  to  that  of 
president  of  the  Milwaukee  Railway  &  Light  Company,  to 
'Ucceed  Mr.  James  Campbell,  who  has  been  appointed  chair¬ 
man  of  the  board  of  directors.  Mr.  R.  B.  Stern,  formerly 
assistant  general  manager,  has  been  made  vice-president, 
while  Mr.  S.  B.  Way,  formerly  assistant  general  manager  in 
charge  of  the  lighting  department,  has  been  appointed  vice- 
president  and  assistant  general  manager. 

Mr.  J.  B.  Mahoney,  formerly  superintendent  of  the  Hud¬ 
son  River  Electric  Power  Company  at  L’tica,  .Albany,  Troy 
and  Cohoes,  and  for  the  past  two  years  superintendent  of  the 
Connecticut  River  Power  Company,  of  .New  Hampshire, 
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has  been  appointed  superintendent  of  power  for  the  New 
England  Power  Company,  Connecticut  River  Transmission 
Company  and  allied  companies.  Mr.  Mahoney  will  shorth 
move  his  headquarters  to  Shelburne  Falls,  Mass.,  in  order 
to  organize  the  operating  forces  of  the  four  new  plants  on 
the  Deerfield  River. 

Mr.  C.  M.  Goddard,  of  Boston,  for  some  twenty  years 
secretary  of  the  Underwriters’  National  Electric  -Associa¬ 
tion,  was  presented  with  a  handsome  three-piece  silver 
salver  service  at  the  recent  Chicago  convention  of  the 
National  F'ire  Protection  .Association,  which  has  suc¬ 
ceeded  the  Underwriters’  National  Electric  .Association. 
Mr.  F.  E.  Cabot,  of  Boston,  made  the  presentation  speech, 
and  Mr.  W.  H.  Merrill,  of  Chicago,  remarked  that  Mr.  God¬ 
dard  had  done  more  than  any  other  one  man  to  insure  the 
success  of  the  National  Electrical  Code. 

Mr.  G.  E.  Williamson,  illuminating  and  sign  specialist  for 
the  Denver  Gas  &  Electric  C  ompany,  is  making  a  tour  of 
Eastern  cities  to  study  methods  of  special  decoration  and 
display  lighting,  preparatory  to  designing  the  illumination 
effects  for  the  Knight  Templar  conclave  to  be  held  in  Den¬ 
ver  in  .August  of  next  year.  Mr.  W.  J.  Barker,  vice-president 
and  general  manager  of  the  Denver  company,  is  chairman  of 
the  committee  on  illumination  for  the  forthcoming  con¬ 
clave,  during  which  it  is  hoped  to  surpass  all  previous  at¬ 
tempts  at  spectacular  lighting  effects.  Before  returning 
from  the  East  Mr.  Williamson  will  visit  New  York.  Balti¬ 
more.  .Atlantic  City,  .Atlanta,  New  Orleans  and  Galveston. 

Prof.  Theodore  W.  Richards,  head  of  the  department  of 
chemistry  at  Harvard  University,  was  the  recipient  of  the 
Willard  Gibbs  gold  medal  of  the  Chicago  Section  of  the 
.American  Chemical  Society  at  a  banquet  held  at  the  Hotel 
Sherman  on  May  17.  The  medal,  established  by  Mr.  Will¬ 
iam  .A.  Converse,  is  awarded  in  recognition  of  distinguished 
work  in  the  science  of  chemistry,  and  it  bears  the  name  of 
one  of  the  most  noted  of  American  chemists.  Dr.  .Ar¬ 
rhenius,  of  Stockholm,  Sweden,  was  the  first  person  to  re¬ 
ceive  the  medal.  Dr.  Stone,  president  of  Purdue  Univer¬ 
sity.  was  one  of  the  speakers  at  the  banquet,  the  presen¬ 
tation  being  made  by  Prof.  John  H.  Long,  of  Northwestern 
University. 

Prof.  Vladimir  Karapetoff,  of  Cornell  LTiiversity.  will 
sail  on  the  steamship  Rotterdaui  for  London  on  May  28. 
accompanied  by  Mrs.  Karapetoff.  They  plan  to  spend  some 
time  in  London  and  Paris  and  then  make  a  tour  of  the 
Continent,  sailing  from  Hamburg  on  Sept.  7  on  the  Cinchi- 
miti,  in  time  for  the  opening  of  Cornell  L’niversity  next 
fall.  The  academic  year  iqii-12  was  Prof.  Karapetoffs 
sabbatical  year,  for  which  he  had  a  leave  of  absence  from 
the  university,  spent  in  the  employ  of  J.  G.  White  &  Com¬ 
pany,  New  York,  working  on  some  problems  in  connection 
with  administration  and  new-business-getting  method'. 
Three  books  of  his  appeared  in  print  during  this  academic 
year,  namely  “The  Electric  Circuit."  "The  Magnetic  Cir¬ 
cuit"  and  "Engineering  .Applications  of  Higher  Mathe¬ 
matics.” 


Obituary 


Mr.  Donald  McCormick,  chief  electrician  of  tlie  (  unard 
steamship  hrancottia,  died  on  May  iq  at  the  Relief  Hosi>ital 
in  Boston  from  injuries  received  on  'hiplioard  aliout  ten 
days  fiefore.  He  was  forty-nine  year'  of  age  and  had  Iieen 
in  the  employ  of  the  C  linard  company  for  twenty-two  year'. 

Mr,  Paul  de  la  Cour,  chief  designer  for  Bruce,  Peeblc'  8: 
Lompany,  h.dinburgh,  died  on  May  11,  following  .'in  opera¬ 
tion  for  appendicitis.  He  was  born  in  Denmark  in  the 
year  i87q,  and  he  has  thus  died  at  the  early  age  of  thirty- 
three.  He  was  educated  at  the  Technical  College,  .Aar- 
huus.  Denmark,  and  subsequently  at  the  Technical  College 
of  Zurich,  Switzerland.  In  iQOi  he  was  appointed  assi'tant 
to  the  late  Prof.  Engelbert  .Arnold,  of  Karlsruhe  University, 
afterward  becoming  assistant  to  the  chief  engineer  f)f  the 
A’olta  Company  at  Reval,  Russia.  In  this  position  he  re¬ 
mained  until  if)05,  when  he  joined  the  staff  of  Bruce.  Peebles 
&  Company,  as  chief  of  the  design  department,  which  ])osi- 
tion  he  held  until  his  death.  Mr.  de  la  Cour  is  survived  l>y 
a  widow  and  several  children.  Mr.  J.  L.  de  la  Cour,  of  the 
General  Electric  Comjiany  of  Sweden,  is  his  brother. 
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Construction 


151  KM  INCH  AM,  ALA. — Plans  arc  being  considered  for  extending  the 
ornamental  lighting  system  along  Twentieth  Street  to  Five  I’oints  and 
from  there  along  Highland  Avenue  to  the  Country  Club.  ^ 

II.XRTSKLI.S,  .AL.X. — The  installation  of  a  lighting  plant,  water-works 
and  sewerage  systems  is  contemplated  by  the  city.  R.  .\.  Rurleson  is  city 
engineer. 

IIUXTSVII.I.K,  Al..\. — The  property  of  the  Huntsville  Ry.,  I.t.  & 
Pwr.  Co.,  it  is  rei)orted,  will  soon  be  taken  over  by  Kastern  capitalists, 
who,  it  is  said,  will  make  extensions  and  improvements  to  the  system, 
at  a  cost  of  about  $100,000.  The  extension  of  the  railway  to  the  moun¬ 
tain  will  be  completed  and  other  imi)rovements  made. 

SVL.\( '.\l’(i.\,  .\1..\. — .Xpplication  has  been  made  to  the  City  Council 
by  the  company  which  is  developing  electrical  power  on  the  Little  River, 
near  tiadsilen,  and  the  Jackson  Shoals,  above  Talladega. 

T.M.L.M )K(;.\,  .\L.\. — The  substation  of  the  .Mabama  Pwr.  Devel.  Co. 
on  Court  .Street  was  destroyed  by  a  cyclone  on  .May  8,  causing  a  loss 
of  from  $60,000  to  $70,000. 

ASHDOWN’,  .\RK. — .Municipal  improvements  are  contemplated  by  the 
town  of  .Sshdown,  including  the  installation  of  a  light  plant,  water-works 
and  sewerage  systems. 

I.ITTl.K  ROCK,  .\KK. — The  Oarland  Pwr.  &  Devel.  Co.  is  consider¬ 
ing  jilans  for  the  construction  of  a  hydroelectric  plant  on  the  Ouachita 
River.  The  plant  when  completed  will  furnish  electricity  in  Little  Rock, 
.\rgenta.  Hot  Springs,  Pine  Hluff,  Malvern  and  other  cities  in  .Arkansas. 
K.  I.  Heard,  Kansas  City,  Mo.,  P.  I.  Hannan,  of  St.  I.ouis,  and  others 
are  interested  in  the  company. 

liK.M’MOXT,  C.XL. — .\  group  of  Los  .\ngeles  men  headed  by  L.  A. 
Rogers  is  contemplating  the  installation  of  an  electric  plant  here.  .\ 
steam  laundry  may  be  installed  in  connection  with  the  lighting  plant. 

CL.XRK.MONT,  C.\L. — .\  bond  issue  of  $100,000  for  the  purchase  and 
improvement  of  the  property  of  the  Citizens’  I.t.  &  Pwr.  Co.  is  under 
consideration.  lloth  the  water  and  light  systems  would  be  operated  by 
the  municipality. 

GI.ENDOR.X,  C.\L. —  Rids  will  be  received  by  the  Hoard  of  Trustees 
until  June  4  for  a  .SO-year  franchise  to  construct  and  operate  transmis¬ 
sion  line  in  Glendora. 

GRKEN'VILLE,  C.\L. — The  Indian  Valley  El.  I.t.  &  Pwr.  Co.  has 
started  preliminary  work  on  a  31,000-hp  hyilroelectric  development  on 
the  North  Fork  of  the  Feather  River.  The  first  unit  will  develop  about 
JOOO  hp  and  will  be  available  by  Oct.  1.  .\.  C.  Pratt  is  president. 

HOLLISTER,  C.\L.-  -The  Sierra  8;  San  E'rancisco  I.t.  &  Pwr.  Co.  has 
applied  to  the  Hoard  of  County  Sitjiervisors  for  a  blanket  franchise  to 
fxteinl  its  iram-mission  lines  across  the  north  end  of  the  county.  Later 
a  branch  line  will  be  extende<l  to  Hollister. 

1  OS  .X.NDEI.FiS,  <'.\L.-  -The  city  has  voted  to  ai)proi)riatc  $8,000  for 
the  installation  of  a  new  police  fire-alarm  and  telegraph  system;  $150,000 
was  also  voted  to  extend  the  municipal  lighting  system. 

LOS  -ANGELE'S.  C.-AL. — The  City  Council  has  authorized  the  installa¬ 
tion  of  ornamental  street  lamps  on  .Sixth  Street  from  Hill  Street  to 
San  Mateo  Street.  The  city  will  pay  one-eighth  of  the  cost  and  the 
property  owners  on  Sixth  Street  the  remainder. 

MILL  V.ALI.EiY,  C.\L. — The  Mill  A’alley  &  Mount  Tamalpais  Scenic 
Ry.  Co.  has  applied  to  the  State  Railroad  Commission  for  permission  to 
issue  $150,000  in  capital  stock.  ( >f  the  proceeds  $50,000  w  ill  be  used  for 
improvements  and  for  new  etiuipment. 

RF.D  Hl.I^FF,  C.AL. — The  Victor  Pwr.  Co.  has  increased  its  capital 
stock  from  $250,000  to  $500,000.  James  11.  Sharpe  and  P.  11.  Coffman 
are  among  the  directors. 

RICHMOND.  C.AL. — The  Eiast  .Shore  Suburban  El.  R.  R.  Co.  is 

planning  to  erect  a  substation  and  carhotise  at  its  terminal  in  Richmond, 
to  cost  about  $50,000. 

S  AN  FR.ANCTSCO,  C.AL. — The  Hoard  of  Supervisors  has  decided  to 
imrchase  electricity  to  o))erate  the  Geary  Street  railway  and  will  cancel 
all  plans  for  installing  the  $70,000  transformer  plant  in  connection  with 
the  municipal  carhouse.  It  is  expected  that  the  same  action  will  be  taken 
regarding  the  t>ower  plant  that  was  to  have  been  built  in  the  North 
Hcach  district,  at  a  cost  of  $250,000  The  Hoard  of  AA’orks  has  been 
ilirected  to  ask  for  bids  for  sui)plying  jiower. 

S.AN  JOSE,  C.AL. — The  Hoard  of  .Supervisors  has  adopted  a  resolu¬ 
tion  calling  for  bids  for  the  installation  of  a  lighting  system  in  Pala  Or¬ 
chard  and  Herryessa  ]>recincts. 

S.ANT.A  ROS.A,  C.AL. — lender  the  new  contract  with  the  Great  AA'est- 
ern  Pwr.  Co.  the  outlying  districts  will  be  well  lighted.  It  is  proi>osed 
to  substitute  100-watt  tungsten  lamps  for  the  present  arc  lamps  throughout 
the  city. 

STOCKTON.  C  AL. — The  Stockton  El.  R.R.  Co.  is  contemplating  an 
extension  ot  its  railway  from  .Stockton  to  Oak  Park  via  Eldorado  Street 
at  a  cost  of  about  $60,000. 

A’ AN  NUYS,  C.AL. — The  Southern  California  Edison  Co.  is  preparing 
to  supply  electricity  for  lamps  and  motors  in  Van  Nuys  and  surrounding 
country.  The  company  jiroposes  to  erect  a  substation  on  E'ast  C  Street. 

(ilLCRElST,  COL. —  The  Council  has  purchased  e<|uipment  for  an  elec¬ 


tric-light  plant  to  supply  electricity  for  lighting  the  streets  and  residences 
in  Ciilcrest. 

NORVATCH,  CONN. — Investigations  are  being  made  by  a  sjtec'al  com¬ 
mittee  of  the  Norwich  Husiness  Men’s  .Association  for  street-lighting 
systems  in  different  cities  with  a  view  of  securing  better  illuminating  sys¬ 
tem  for  the  business  district  here. 

AA’.ATEIRATLLE,  CONN. — ^The  Herbecker  &  Rowland  Mfg.  Co.  is  con¬ 
templating  the  construction  of  a  power  plant  in  connection  with  its  works. 

AV.ASHINGTON,  D.  C. — Rids  wdll  be  received  at  the  Hureau  of  Sup¬ 
plies  and  .Accounts,  Navy  Department,  Washington,  D.  C.,  until  June  18 
for  furii’shing  the  following  supplies:  Schedule  4578 — gas-producing 
apparatus;  Schedule  4579 — electric  spot-welding  machine. 

AA'.ASH INGTON,  1).  C. — Rids  will  be  received  at  the  Hureau  of  Sup¬ 
plies  and  .Accounts,  Navy  Department,  Washington,  I).  C.,  until  June  18 
for  furnishing  supplies  at  the  various  navy  yards  as  follows:  Hoston, 
Mass.,  Schedule  4583 — 13,000  carbons  for  arc  lamps;  Norfolk,  A'a.,  Sched¬ 
ule  4590 — 20,370  ft.  lead-sheathed,  rubber-insulated  lead  cable.  T.  J. 
Cowie  is  paymaster-general. 

AA’.ASHlN(iTf)N,  D.  C. — The  .American  (Consul  at  Montevideo,  I’ru- 
guay,  reports  that  tenders  will  be  received  until  June  20  for  furnishing 
and  placing  electrically  operated  revolving  bridges,  weighing  3300  lb.  and 
with  2493  ft.  of  way,  as  per  conditions  on  view  at  the  office  of  Traffic  and 
Conservation  of  the  Port  AA’orks  Council  of  Montevideo.  For  further 
information  address  No.  8817,  Hureau  of  Manufactures,  Department  of 
Commerce  and  Labor,  AA’ashington,  D.  C. 

NE-AA’  S.AIA’RN.A,  FLA. — John  T.  Hammond  is  planning  to  install  an 
electric-light  plant  here. 

M.ACON,  G.A. — The  Scofield  Eingineering  Co.,  Philadelphia,  has  been 
retained  as  consulting  engineer  by  the  Georgia  Pub.  Ser.  Corpn.,  in  con¬ 
nection  with  the  construction  of  a  steam  power  plant  in  Macon,  work  on 
which  will  begin  immediately.  The  Georgia  Pub.  Ser.  Co.  was  recently 
organized  with  a  capital  stock  of  $1,000,000  to  supply  electricity  in 
Macon  and  surrounding  territory.  AA'.  J.  Massee,  James  .Anderson  and 
Orville  Park  are  incorporators.  The  company  has  awarded  contracts  for 
machinery  to  generate  3000  hp,  at  a  cost  of  about  $180,000. 

A  .ALDOST.A,  G.A. —  Plans  are  being  considered  by  the  new  owners  of 
the  Consol.  Ice  &  Pwr.  Co.  for  extensive  improvements  to  the  plant. 

It  is  understood  that  the  output  of  the  plant  will  be  doubled  and  the 
city  rewired  throughout.  H.  T.  Hartmen,  of  Philadelphia,  is  interested. 

AMERICAN  FALLS,  ID.AHD.— The  American  Falls  Pwr.  Co.  has 
awarded  a  contract  to  the  James  .A.  Green  Co.,  constructing  engineers, 
for  the  construction  of  a  hydroelectric  power  plant  at  -American  Falls, 
for  $250,000.  It  is  said  that  additions  will  be  decided  upon  in  the  next 
60  days  which  will  increase  the  contract  to  nearly  $500,000.  The  initial 
installation  will  provide  for  a  development  of  5000  hp.  The  buildings, 
raceway  and  dam  will  be  sufficient  to  develop  35,000  hp.  The  work  in¬ 
cludes  the  erection  of  a  transmission  line  from  -American  Falls  to  Po¬ 
catello. 

C.AMHRIDGE',  ID.AHO. — Surveys  are  being  made  by  the  (  ambridge, 
Indian  A'alley  &  Hiastern  R.  R.  Co.  for  its  electric  railway  from  Cam¬ 
bridge  through  the  Indian  A’alley.  The  proposed  railway  will  be  about 
16  miles  long.  1).  Highley,  New  Meadows,  Idaho,  is  engineer  in  charge 
of  surveys. 

STITES,  ID.AHO. — The  City  Council  has  granted  the  Kooshia  Milling 
&  Pwr.  Co.  a  franchise  to  erect  aivl  operate  an  electric-light  and  power 
plant  in  Stites. 

HL(  fOMINGTON,  ILL. — The  Hloomington  &  Normal  Ry.  &  I.t.  Co. 
has  closed  a  deal  whereby  it  will  take  over  the  electric-light  plants  of 
the  E-l  Paso  Lt.  &  Pwr.  Co.,  Eil  Paso;  the  Gridley  E-1.  Lt.  Co.,  Gridley,  and 
the  electric  plant  at  Chenoa,  owned  by  C.  C.  McDonald.  Long-distance 
transmission  lines  will  be  erected  from  Hloomington  to  the  three  towiys 
and  electricity  furnished  from  the  large  plant  of  the  company  in  Hloom¬ 
ington. 

HYRON,  ILL. — The  Rock  River  Pwr.  Co.  is  planning  to  build  an  elec¬ 
tric  plant  at  Hyron  to  cost  about  $20,000.  It  is  reported  that  a  trans¬ 
mission  line  will  be  erected  to  E'reeport  and  a  distributing  system  erected 
in  that  town  to  supply  electricity  for  lamps  and  motors.  G.  M.  Clark, 
Hyron,  is  president  and  Owen  T.  Smith,  Freeport,  vice-president. 

C.ARLIN A’lLI.E,  ILL. — Negotiations  have  been  concluded  whereby  the 
■AlcKinley  Syndicate  has  purchased  the  gas  and  electric  plants  of  the 
Carlin  Utilities  Co. 

CILAMP.AIGN,  ILL. — Rids  will  be  received  until  July  1  by  the  City 
Couticil  for  equipment  for  new  electric-lighting  system.  Preliminary 
plans  call  for  64  lamp  standards  with  underground  connection,  331  lamps 
of  100  cp  and  252  60-cp  lamps. 

DIXON,  ILL. — The  proposition  to  extend  the  franchises  of  the  Lee 
County  Ltg.  Co.  and  the  Sterling,  Dixon  &  Eastern  Ry.  Co.  has  been 
approved  by  the  voters.  Both  systems,  it  is  said,  will  be  absorbed  by  the 
Northern:  Illinois  Utilities  Co. 

GREE-NA'ILLEL  ILL. — The  Greenville  El.  Lt.,  Gas  &  Pwr.  Co.  is 
planning  to  substitute  tungsten  lamps  for  the  present  arc  lamps. 

HE-NNING,  ILL. — The  A'illage  Hoard  has  entered  into  a  contract  with 
R.  C.  AA’ilson  and  associates,  of  Potomac,  for  lighting  the  streets  of  the 
village.  .A  transmission  line  will  be  erected  from  Potomac  to  Henning. 

JDLIE.T,  ILL. — .As  a  result  of  an  appeal  by  the  Mayor  and  committee 
of  aldermen  the  Sanitary  District  of  Chicago  has  decided  to  submit  a 
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bid  for  lighting  the  streets  of  the  city.  If  the  Sanitary  District  should 
obtain  the  contract,  it  would  be  necessary  to  erect  a  complete  plant  or 
take  over  the  present  system. 

MARINE,  ILL. — The  Collinsville  El.  Lt.  &  I’wr.  Co.,  Collinsville,  has 
submitted  a  proposition  to  the  Town  Council  for  the  installation  of  an 
electric-light  system  here.  .\.  W.  Crawford  is  vice-president. 

P.WTON,  ILL. — The  Consumers’  Ht.,  Lt.  &  Pwr.  Co.  has  purchased 
a  site  for  its  proposed  new  plant  in  this  city'.  11.  L.  Clarke  is  one  of  the 
promoters  of  the  new  company. 

PEORI.Y,  ILL. — .\  movement  has  been  started  by  the  Uplands  Im¬ 
provement  .Assoc,  for  the  installation  of  ornamental  lamps  on  Colum¬ 
bia  Terrace,  Parkside  Drive  and  Institute  Place. 

SlIP-FFIELD,  ILL. — The  Village  Board  has  granted  Byron  Ilarpole 
a  30-year  franchise  to  construct  and  operate  an  electric-light  plant  here. 

SPRINC  WM.LEA’,  ILL. — The  installation  of  a  boulevard  lighting 
system  on  St.  Paul  Street  is  propose<l. 

WINDSOR,  ILL. — The  City  Council  has  granted  an  electric-light  fran¬ 
chise  and  street-lighting  contract  to  II.  E.  Munson,  J.  11.  Wallace  and 

A.  C.  Crays,  of  Windsor. 

WYOMINli,  ILL. — E.  B.  Hillman,  owner  of  the  local  electric-light 
plant,  has  applied  to  the  City  Council  for  a  20-year  extension  of  his  elec¬ 
tric-light  franchise  with  a  view  of  installing  additional  equipment  and 
furnishing  a  24-hour  service. 

•Ar.EXANDRIA,  INI). — The  installation  of  an  electric-lighting  system  in 
the  Scott  addition,  a  suburb  of  -Mexandria,  is  uiuler  consideration. 

L.AF.AYETTE,  INI). — The  cai>ital  stock  of  the  Merchants’  El.  Lt.  .\ssoc. 
has  been  increased  from  $200,000  to  $350,000,  the  proceeds  to  be  used  for 
extension  and  improvements  to  the  plant.  1’.  .A.  Byers  is  president. 

L. APEL,  IND. — The  Town  Board  has  awarded  the  Noblesville  Ht., 
Lt.  &  Pwr  Co.,  Noblesville,  a  contract  for  lighting  the  town  by  elec¬ 
tricity.  The  street-lighting  contract  calls  for  36  tungsten  lamps. 

CED.AR  F.M.LS,  L\. — The  iik<tallation  of  an  ornamental  street-light¬ 
ing  system  in  the  business  section  is  under  consideration. 

CHEROKEE,  I  A. — The  electric  plant  of  the  Cherokee  El.  Co.  has  been 
sold  to  .A.  .A.  Boyd  and  W.  E.  Wright,  Michigan  City,  Ind.  The  new 
owners  propose  to  establish  a  tlay  service  and  make  other  improvements 
to  the  system. 

CRESTON,  L\. — The  Creston  (las  &  El.  Co.  has  increased  its  capital 
stock  from  $100,000  to  $160,000. 

M. -\OUOKET.A,  L\. — The  Barnes  El.  Lt.  &  Pwr.  Co.  is  enlarging  its 
power  house  and  will  install  an  additional  generator  and  two  new  boilers. 

A  new  transmission  line  to  .\namosa  is  being  erected. 

ORANfiE  (TTA’,  L\. — W.  Michel,  who  was  recently  granted  a  20- 
year  franchise,  has  purchased  the  local  electric-light  plant,  owned  by 
Harry  Kooyman. 

W.ATERLOt),  L\. — .\  power  house  of  the  Waterloo,  Cedar  Falls  & 
Northern  Ky.  Co.  was  recently  destroyed  by  tire,  causing  a  loss  of  about 
$125,000.  The  new  power  house  of  the  company  was  not  damaged. 

FRONTEN.AC,  KAN. —  It  has  been  decided  to  equip  the  new  pumping 
station  with  two  electric-motor-driven  pumps. 

H.XLSTE.AI),  K.\N. — The  Wichita  Pwr.  &  El.  Co.  has  extended  its 
transmission  linies  to  Halstead  and  will  soon  supply  electrical  service 
there.  Electric  street  lamps  will  be  placed  on  Main  Street  later. 

lOL.-X,  K.AN. — The  installation  of  additional  equipment  in  the  munici¬ 
pal  electric-light  plant  is  under  consideration. 

OS.XW.ATO'MIE,  K.AN. —  Bonds  to  the  amount  of  $20,000  have  been 
voted  for  the  ^onstruction  of  a  municipal  electric-light  plant  and  other 
municipal  improvements. 

S.ALIN.A,  K.AN.^ — -Plans  are  being  considered  for  the  installation  of 
ornamental  lamp  standards,  carrying  five-lamp  clusters,  on  Santa  Fe  and 
Iron  .Avenues  anil  .\sh  .Street.  Frank  Ekstrand  has  charge  of  the 
proposition. 

B. XRBOI'RA  ILLE,  KA’.— The  priqierty  and  franchise  of  the  Barbour- 
ville  Lt.  &  Pwr.  Co.  has  been  purchased  by  (I.  W.  Tye  and  .\.  I).  Smith, 
Barhourville.  Improvements  and  extensions  will  be  made  to  the  system. 

H.ARL.AN,  KA’. — The  Harlan  Coal  Mining  Co.,  of  Louisville,  has 
awarded  a  contract  to  the  Morgan-Cardner  El.  Co.,  of  Chicago,  for  the 
installation  of  a  power  plant  and  mining  equipment  for  its  new  coal 
fields  now  being  opened  for  development  near  Harlan.  The  equipment 
will  include  boilers  manufactured  by  the  Skinner  Mfg.  Co.,  Pittsburgh, 
and  generator  made  by  the  James  Clark,  Tr.,  El.  Co.,  Louisville. 

LOUISVILLE,  KA’. — 'fhe  Interstate  Pwr.  Co.,  recently  incorporated 
with  a  capital  stock  of  $500,000,  has  the  contract  for  the  distribution  of 
electricity  generated  by  the  Tennessee  Pwr.  Co.  in  Northern  Georgia. 

C.  AM  BRIDGE,  MI). — The  property  of  the  Cambridge  Gas  &  El.  Lt.  & 
Pwr.  Co.  has  been  purchased  by  Gustavo  I.obo,  of  Galban  &  Co.,  engineers. 
New  A’ork,  N.  A’.  E.  C.  Carrington,  Baltimore,  is  president  of  the  Cam¬ 
bridge  company. 

SA'KESVILLE,  MD. — The  installation  of  an  electric-light  system  is 
under  consideration  by  the  town.  D.  B.  Sprecher  is  Mayor.  ^  ' 

BRf)OKFlELD,  MASS. — The  Central  Massachusetts  El.  Co.  has  been 
granted  a  franchise  by  the  Selectmen  to  erect  transmission  lines  here  to 
supply  electricity  for  lamps  and  motors. 

H.ARV.ARD,  M.ASS. — The  Selectmen  have  granted  the  Harvard  Gas 


&  El.  Co.  permission  to  supply  electricity  for  lamps,  heat  anil  motors 
here.  Plans  are  being  prepared  by  the  Light,  Ht.  &  Pwr.  Corpn.,  of 
P.oston,  for  the  distributing  system.  For  the  present  the  company  will 
purchase  energy  from  the  .Ayer  El.  Lt.  Co.,  .Ayer.  Electrical  service 
will  be  furnished  by  the  company  in  Harvard  Center,  Still  River,  Dak 
Hill,  Prospect  Hill  and  other  towns.  The  company  exiiects  eventually 
to  build  a  power  plant  at  Still  River.  Lester  E.  Whitcomb,  superintendent 
of  the  .Ayer  El.  Lt.  Co.,  will  have  charge  of  the  business  of  the  Harvard 
company. 

HINSD.ALE,  M.ASS. — Messrs.  Sargent  &  Munch,  Pittsfield,  have  a|>- 
plied  for  a  franchise  to  establish  an  electric-light  plant  here. 

L.AAA'RENCE,  M.ASS. — Plans  have  been  prepared  by  the  Lawrence 
Gas  Co.  for  an  addition  to  its  electric  power  house  on  St.  I  awreiice 
Street  to  cost  approximately  $20,000;  also  an  addition  to  the  repair  shop 
on  .Alethuen  Street  to  cost  $3,000. 

LONGME.ADOAA’,  M.ASS. — .At  a  special  town  meeting  held  May  14  the 
L’nited  El.  Lt.  Co.  was  granted  a  franchise  to  erect  transmission  lines 
through  the  town  from  Springfield  to  the  State  Line  on  the  iron  poles  of 
the  telephone  company  until  such  time  as  the  wires  shall  be  placed  under¬ 
ground.  The  company  agrees  to  place  its  wires  underground  within  certain 
limits  from  Ely  Road  to  Birnie  Road  within  three  years,  and  from  the 
Birnie  Road  to  the  State  Line  within  eight  years. 

LOAA’ELL,  M.ASS. — The  Lowell  El.  Lt.  Corim.  has  submitted  plans  for 
the  installation  of  an  ornamental  street-lighting  system  in  the  business  dis¬ 
trict. 

NEAA'  BEDFORD,  M.AjsS. — AA’estinghonse,  Church,  Kerr  Sc  Co.,  Pitts¬ 
burgh,  are  preparing  plans  for  the  construction  of  a  substation  for  the 
New  Bedford  Gas  &  Eilison  Lt.  Co. 

P.ALMER,  M.ASS. — The  Selectmen  have  decided  to  contract  with  the 
Central  Massachusetts  El.  Co.  for  street  lighting.  The  present  arc  lamps 
will  be  discarded  and  incandescent  lamps  installed. 

COMSTOCK,  MICH. — The  Commonwealth  Pwr.  Co..  Jackson,  has  been 
granted  a  30-year  franchise  to  supply  electricity  here. 

EA’.ART,  .Alien. — The  Evart  Lt.  &  Pwr.  Co.  has  been  granted  a  30- 
year  franchise  by  the  Town  Council.  The  company  will  soon  begin 
work  on  construction  of  its'dam  and  will  rewire  the  town.  The  equip¬ 
ment  of  the  municipal  electric-light  plant  will  be  sold  and  electric  mo¬ 
tors  installed  to  operate  the  pumps.  In  consideration  of  the  franchise 
the  company  has  agreed  to  furnish  power  to  any  new  manufacturing  en¬ 
terprise  starting  in  Evart  for  a  period  of  six  months. 

GRO.SSE  POINTE,  MICH. — Steps  have  been  taken  by  the  A'illage 
Trustees  for  the  installation  of  40  street  lamps  on  Jefferson  .Avenue  be¬ 
tween  the  city  limits  and  the  Cadieux  road. 

HOLLA’,  MICH. — The  Commonwealth  Pwr.  Co.  has  purchased  the  elec¬ 
tric  plant  of  the  Holly  Ltg.  Co.  The  Commonwealth  company  is  nego¬ 
tiating  with  the  Fenton  Council  to  secure  the  right  of  way  for  its  high- 
tension  transmission  line  to  connect  the  Holly  plant  with  Linden.  It  is 
proposed  to  install  substation  in  Fenton  to  furnish  electricity  there. 

L.ANSING,  MICH. — The  State  Railroad  Commission  of  Michigan  has 
approved  the  articles  of  incorporation  of  the  Peninsula  Pwr.  Co.,  of 
Aladison,  AVis.,  and  has  given  it  permission  to  incorporate  under  the  laws 
of  the  State  of  Michigan,  as  well  as  to  issue  $1,000,000  in  bonds.  The 
company  has  been  incorporated  in  AA’isconsin  with  a  capital  stock  of 
$850,000.  It  proposes  to  construct  a  dam  and  hnild  a  hydroelectric 
power  plant  on  the  Menomonie  River.  AA’.  E.  Mead,  dean  of  the  engi¬ 
neering  department  of  the  University  of  AA'isconsin,  is  general  manager 
and  chief  engineer  of  the  company. 

OLIA’ET,  MICH. — The  Common  Council  has  granted  the  Common¬ 
wealth  Pwr.  Co.  a  30-year  franchise  to  operate  an  electric  system  here 
subject  to  the  approval  of  the  voters. 

PIGEON,  MICH. — The  proposition  to  issue  $8,000  in  bonds  for  the  in¬ 
stallation  of  a  municipal  electric-light  [dant  will  be  submitted  to  the  voters. 

REED  CITA',  MICH. — Contract  has  been  awarded  by  the  tJsceoIo  Lt. 
&  Pwr.  Co.  to  the  Fargo  Constr.  Co.,  Jackson,  for  the  construction  of 
a  new  dam  to  replace  the  one  recently  destroyed  by  the  flood,  at  a  cost 
of  $6,600.  At  present  the  city  is  without  electrical  service. 

REED  CITA’,  MICH. — The  Osceola  Lt.  &  Pwr.  Co.,  Reed  City,  and 
the  Evart  Lt.  &  Pwr.  Co.  have  applied  to  the  City  Council  for  a  franchise 
to  supply  electricity  here.  The  Evart  company  has  asked  for  a  30-year 
franchi.se  and  agrees  to  build  a  dam  above  Hersey  on  the  Muskegon 
River  and  to  fvirnish  service  by  Feb.  11,  1913.  The  Osceola  company 
agrees  to  have  its  plant  in  operation  within  90  days.  The  town  has  been 
without  electrical  service  ever  since  the  dam  of  the  Osceola  company  was 
carried  away  by  the  flood. 

TR.AA'ERSE  CITA’,  MICH. — .At  a  special  eieefion  held  May  14  the 
proposition  to  issue  $150,000  in  bonds  for  the  purpose  of  purchasing  the 
property  of  the  Queen  City  El.  Lt.  &  Pwr.  Co.  was  carried.  .A  similar 
election  was  held  March  28  but  was  declared  illegal. 

COLER.AINE,  MINN. — Bids  will  be  received  by  AA‘.  AA'.  Hunter,  clerk, 
until  June  15  for  a  new  street-lighting  system.  The  plans  call  for  48 
12-ft.  posts. 

DULUTH,  MINN. — Steps  have  been  taken  for  the  installation  of  an 
ornamental  street-lighting  system  iu  the  VA'est  End.  The  cost  of  erecting 
the  standards  is  estimated  at  about  $5,000. 

HIBBING,  MINN. — The  A’irginia  El.  Pwr.  &  AA'tr.  Co.  has  decided  to 
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make  cxteiisfve  iniiiroveniciMs  aii<l  ailditions  to  the  local  plant,  involving 
an  rxi>en(litnre  of  from  $40,000  to  $50,000. 

IKONTON,  MINX. — The  CTiyanna  Range  I’wr.  &  I.t.  Co.  has  been 
granted  a  franchi.se  in  Ironton. 

l.KSl’Kl’K  CKXTKR,  MINX. — W.  T.  McCaskey  &  Co.,  Lansing,  Mich., 
contemplate  erecting  an  clectric-light  plant  here  if  sufficient  patronage 
can  he  secured  to  warrant  the  expenditure. 

X<)KTI1  ST.  l’.\L'I.,  Ml.XX. — The  City  Council  i.s  contemplating  the 
installation  of  a  new  electric  light  and  power  plant. 

kOCIIKSTKK,  MIXX. — The  1‘ublic  I'tility  Board  is  having  plans 
prepared  for  an  addition  to  the  power  house  of  the  municipal  electric- 
light  plattt. 

liKTll.\XY,  MO. — The  proposition  to  issue  homls  to  the  amount  of 
$25,000  for  the  installation  of  a  new  innnicipal  electric-light  itlant  and 
water-works  system  will  he  submitted  to  a  vote. 

l..\M.\l<,  MO. — The  city  has  purchased  the  plant  of  the  Lamar  Lt.  & 
W'tr.  Co.  for  $30,000  and  will  make  improvements  and  extensions  to 
the  system,  at  a  cost  of  about  $40,000. 

S I’kl X(il’'J ELI),  MO. — Improvements  costing  $443,000  will  be  made 
at  once  to  the  properties  of  the  Spriitgfield  Trac.  Co.  and  the  Spring- 
field  (ias  &  El.  Co.  The  jiroposed  work  will  include  the  rebuilding  of 
the  tracks  and  trolley  lines  of  the  railway  company  at  a  cost  of  $250,000; 
the  extension  of  the  light  and  power  transmission  cables,  $50,000;  build¬ 
ing  of  substation  at  the  local  power  house,  $125,000,  and  the  extension 
of  gas  maiivs  and  service,  $18,000. 

CUT  B.\XK,  MOXT. — It  is  reported  that  an  electric  light  and  water 
company  of  C<cur  d’.Mcnc,  Idaho,  has  applied  to  the  City  Council  for  a 
franchise  to  install  and  ojicrate  an  electric-light  plant  and  water-works 
system  here. 

CEDAR  BLUFES,  XEB. —  Preparations  are  being  made  for  the  con¬ 
struction  of  a  municipal  electric-light  plant,  bids  for  which  will  be  re¬ 
ceived  in  about  30  days.  The  cost  of  the  work  is  estimatol  at  about 
$7,000.  The  .Mamo  hingine  &  Supidy  Co.,  Omaha,  Xeb.,  has  charge  of 
the  work. 

I' A R M I XCiT<  )X,  X.  11. — The  Cloutman  (ias  &  El.  Co.  has  awarded  a 
contract  to  the  (iencral  El.  Co.  for  two  steam  turbogenerators,  which 
will  increase  the  output  of  the  ])lant  to  about  500  hp.  The  com|iany  has 
recently  contracted  to  furnish  electricity  for  lamps  at  .\lton  and  .\lton 
Bay  and  to  residences  along  the  line  between  Farmington  and  .\lton.  It 
has  also  closed  a  contract  with  the  Thayer-Osbornc  Shoe  Co.  to  furnish 
energy  for  lamps  and  motors  for  the  factory. 

TII.TOX.  X.  11. — The  Public  Service  Commission  has  granted  the 
Tilton  El.  Lt.  &  Pwr.  Co.  permission  to  increase  its  capital  stock  by 
$14,000. 

XEW.ARK,  X.  J. — The  Public  Service  El.  Co.  is  planning  to  erect  a 
brick  substation  on  I'cnwick  Street,  to  cost  about  $11,000. 

R. MIW.AY,  N.  J. — The  questioni  of  establishing  a  municipal  electric- 
light  plant  in  Rahway  is  under  consideration. 

AI ,  BU( )UEk(  )UE,  X.  M. — The  .Mbnquerque  (las,  El.  1  t.  &  Pwr.  Co.  has 
submitted  a  proposition  offering  to  install  an  ornamental  lighting  system 
on  Central  .Avenue  in  the  business  district.  The  company  also  offers  to 
erect  the  lamp  standards,  each  carrying  three  lamps,  at  an  expense  of 
about  $4,000,  provided  the  city  pays  for  the  installation  of  the  conduits 
for  same;  also  to  furnish  electricity  for  maintaining  same  with  midnight 
service  at  the  rate  of  10  cents  per  front  foot  per  month. 

(;.\TES,  X.  Y. — The  Town  Board  has  awarded  the  Rochester  Ry.  >1: 
Lt.  Co.  a  contract  for  lighting  the  streets  of  the  town.  Work  will 
begin  at  once  on  the  installation  of  the  system. 

<  ;R  A.W’II.LE,  X.  Y. — The  Public  Service  Commission  has  authorized 
the  (iranville  El.  &  Gas  Co.  to  execute  a  mortgage  to  secure  $400,000  in 
bomls  and  to  issue  thereuiuier  bonds  to  the  amount  of  $200,000,  of  which 
the  proceeds  of  $150,000  are  to  be  used  to  take  up  underlying  bonds 
and  the  remaining  $50,000  to  be  sold  at  not  less  than  95,  the  proceeds 
of  $14,563  to  be  used  for  new  construction  and  the  remainder  for  re¬ 
funding  liabilities  shown  by  the  company’s  books. 

II El'N'ELTOX,  X.  Y. — The  new  lighting  district  in  Heuvelton  has 
been  estabished  and  a  committee  appointed  to  draw  up  a  contract  under 
which  bids  will  be  asked  for  lighting  the  village. 

HOLLEY,  N.  Y. — The  A’illage  Board  is  considering  the  question  of 
purchasing  electricity  from  the  .\.  L.  Swett  Fd.  Lt.  &  Pwr.  Co.,  Medina, 
to  operate  the  municipal  electric-light  plant. 

LONG  L.-\KE,  X.  Y. — The  Long  Lake  Lt.,  lit.  &  Pwr.  Co.  has  applied 
to  the  Public  Service  Commission  for  permission  to  construct  an  elec¬ 
tric-light  plant  in  Long  Lake  and  also  for  authority  to  issue  $8,000  in 
capital  stock,  the  proceeds  to  be  used  for  construction  of  a  plant.  The 
company  expects  later  to  operate  at  Indian  Lake. 

LYON'S,  X.  Y. — .\t  an  election  held  May  14  the  proposition  to  issue 
$10,000  in  bonds  for  the  installation  of  a  municipal  electric-light  plant 
was  carried. 

M.ARCEl.LUS,  X.  Y. — F.  W.  Knapp,  owner  of  the  local  electric-light 
t>lant,  has  closed  a  contract  with  the  Syracuse  Ltg.  Co.,  Syracuse,  for 
Xiagara  power  and  has  also  purchased  poles  for  the  transmission  line 
from  Camillus.  .Mr.  Knapp  is  negotiating  with  the  town  of  .Auburn  to 
supply  electrical  service  there  and  may  also  submit  a  bid  to  furnish  elec¬ 
tricity  in  Skaneateles.  The  plants  of  the  Onondaga  Paper  Co.,  the  Lawless 


paper  mills,  the  Marcellus  Paper  Co.  and  .-Mien  &  Smith’s  barley  mills 
will  use  Xiagara  power. 

MECIL\XICS\  ILLE,  X.  A’. — The  \  illage  Trustees  are  considering  the 
question  of  changing  the  motive  power  at  the  pumping  station  from 
steam  to  electricity.  The  Ilalfmoon  Lt.,  lit.  &  Pwr.  Co.  has  submitted  a 
proposition  offering  to  supply  electricity  for  the  pumping  station  on  a 
five-year  or  ten-year  contract  at  a  cost  of  $12  per  day.  The  comi>any 
also  offers  to  maintain  repairs  to  the  pump,  build  nearly  one-third  of  the 
transmission  line,  operate  the  filter  beds,  and  to  deliver  500,000  gal.  of 
water  each  24  hours  against  430,000  gal.  delivered  by  the  present  steam 
system. 

MII)1)LET(J\YX,  X.  Y. — The  Council  has  adopted  a  resolution  provid¬ 
ing  for  the  installation  of  a  new  lighting  system  for  .lames  Street. 

NEW  ROCKFORD,  X.  Y. —  Bids  will  be  received  by  R.  S.  Craig, 
county  auditor,  until  June  10  for  a  lighting  plant  for  the  court  house. 

NEW  A'ORK,  X.  Y. — Proposals  will  be  received  at  the  office  of  the 
general  storekeeper  of  supplies.  United  States  Custom  House,  New  A'ork, 
until  May  31  for  electrical  supplies  and  miscellaneous  siqiplies  for  the 
United  States  public  buildings  in  New  York  City  and  Brooklyn  for  the 
fiscal  year  1913.  Copies  of  specifications  and  proposal  form  may  be  ob¬ 
tained  on  application  to  Francis  Kaley,  general  storekeeper  of  supplies. 

OGDEXSBURG,  X.  Y. — The  new  factory  of  the  Newell  .Mfg.  Co.,  to 
be  erected  on  Depot  Hill,  will  be  oi»erated  throughout  by  electricity  fur¬ 
nished  by  the  llannawa  Falls  W'tr.  Pwr.  Co. 

OI.ILXX,  X.  Y. — Plans  and  specifications  are  being  prefiared  for  the 
construction  of  the  nesv  power  plant  for  the  Western  New  York  & 
Pennsylvania  Trac.  Co.  in  Glean,  to  cost  about  $250. OOU.  The  plans 
provide  for  an  initial  installation  of  a  750-hp  turbine  direct-connected  to 
a  generator  with  space  for  a  second  unit  of  the  same  rating  within  a 
year.  I  hree  Babcock  &  Wilcox  boilers  will  be  installed.  The  building 
will  be  176  ft.  x  160  ft. 

tlSWEGO,  X.  A’. — -A  committee  has  been  afiiMiinted  by  the  Retail 
Merchants’  .Association  to  make  further  investigations  pertaitiing  to  the 
installation  of  an  ornamental  lighting  system  in  the  business  district. 
The  committee  apiiointed  to  investigate  the  matter  reported  that  the  cost 
would  be  about  $8,000,  of  which  the  city  would  pay  one-third. 

PllILMOXT,  X.  A’. — The  question  of  changing  the  street-lighting  sys¬ 
tem  from  gas  to  electricity  is  under  consideration.  The  Red  Hook  Lt. 
&  Pwr.  Co.  has  submitted  a  proposition  to  the  town  officials  to  furnish 
the  service.  Two  other  companies  are  also  anxious  to  secure  franchises. 

SODUS,  X.  A’. —  riie  AA'ayne  I’wr.  Co.  is  planning  to  extend  its  ser¬ 
vice  to  many  towns,  including  .Avoca,  AA'allace,  Cohocton,  Atlanta,  North 
Cohocton  and  Naples  and  will  probably  extend  the  lines  to  Bath  and 
Dansville,  making  AA'ayland  a  central  ilistributing  point.  The  company 
exi>ects  to  secure  power  from  Xiagara  Falls.  The  nearest  point  at  which 
the  main  line  can  be  tapped  is  about  25  miles  from  the  proposed  lines  of 
the  AA'ayne  company.  The  cost  of  the  transmission  lines  is  estimated  at 
$50,000  and  that  of  the  substation  from  $75,000  to  $100, OOo.  G.  R.  Mills, 
Sodus,  is  president  of  the  company. 

SA'R.ACUSE,  X.  A’. — The  Syracuse  &  South  Bay  El.  Ry.  Co.  will  award 
contracts  for  the  construction  of  about  6  miles  of  tracks  in  the  near 
future. 

B.AXXERS  ELK,  X.  C. — Steps  have  been  taken  for  the  installation  ot 
a  small  hydroelectric  light  plant  for  the  l.ees-McRae  Institute  at  Ban¬ 
ners  Elk.  A  survey  has  been  made  of  the  water-power  site  on  the  Elk 
River,  a  short  distance  from  the  institute,  where  it  is  estimateil  that 
80  hj)  can  be  developed.  The  cost  of  the  plant  complete  is  estimated  at 
$5,000. 

XORTHAA’OOD,  X.  D. — The  installation  of  an  electric-light  plant  in 
Xorthwood  is  under  consideration. 

-AKRON,  OHIO. — The  Northern  Ohio  Trac.  &  Lt.  Co.  has  decided  to 
issue  $1,640,000  in  capital  stock,  the  proceeds  to  be  used  to  construct  a 
new  central  power  station,  reconstruct  lines  and  other  work,  amounting 
in  all  to  about  $2,000,000. 

CIXCIXX.ATI,  OHIO. — Bids  will  be  received  until  Uine  4  by  the 
Board  of  Public  Safety  for  furnishing  underground  cables  tor  signal  and 
telephone  circuits  of  the  Fire  Department. 

D.AA’TOX,  OHIO. — The  Board  of  Education  has  decided  to  install  an 
independent  lighting  and  power  plant  in  the  manual  training  school 
addition  to  Stivers  High  School. 

LOAA'ELLAHLLE,  OHIO. — Preparations  are  being  made  for  the  con¬ 
struction  of  a  new  power  station  in  Lowellville  for  the  Republic  Ry.  & 
Lt.  Co.,  which  controls  all  the  railways  formerly  controlled  by  the  Ma¬ 
honing  and  Shenango  Ry.  &  Lt.  Co.,  A’oungstown.  The  Stone  \  AA'ebster 
Engineering  Corpn.  has  the  contract  for  the  work.  11.  L.  Patterson  is 
chief  engineer  of  the  railway  company  and  Edward  .A.  Lake  is  consulting 
engineer  for  the  Stone  &  AA'ebster  Corpn. 

PORT  CLINTON,  OHIO. — The  .American  Gypsum  Co.  is  planning 
to  erect  an  electric  power  house  at  its  plant  2  miles  east  of  the  city. 

S.ALEM,  OHIO. — The  Council  has  adopted  specifications  for  the  new 
lighting  sy.stem  and  has  passed  an  ordinance  authorizing  the  Director  of 
Public  Service  to  advertise  for  bids  for  the  installation  of  same.  The 
plans  have  been  changed  so  as  to  brinig  the  cost  within  $20,000.  Con 
Crete  posts  may  be  used  instead  of  wooden  and  bids  will  be  taken  on 
both  kinds. 

STEL’BEXA'ILLE,  OHIO. — -A  proposition  has  been  submitted  to  the 
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City  Council  by  G.  H.  Westfall,  Pittsburgh,  Pa.,  for  the  installation  of  an 
electric-light  plant  here.  Mr.  Westfall  states  that  a  company  composed  of 
Pittsburgh  men,  including  himself,  if  granted  a  franchise,  will  establish 
an  electric  plant  in  Steubenville,  at  a  cost  of  $300,000,  to  supply  electricity 
to  private  consumers  and  for  manufacturing  purposes. 

YOUNGSTOWN,  OHIO. — The  City  Council  has  voted  to  recommend 
a  bond  issue  of  $30,600  for  the  installation  of  a  municipal  e'ectric-light 
plant  in  the  basement  of  the  market  house  to  supply  electricity  to  main¬ 
tain  150  pedestal  lamps  in  the  business  district. 

PAl'I.S  VALLEY,  OKLA. — W.  15.  Walker,  president,  writes  that  his 
company  will  rebuild  its  dam  across  the  Washita  River  as  soon  as  the 
steam  plant  now  in  course  of  construction  is  completed.  The  company 
expects  to  be  able  to  supply  electricity  for  lamps  and  motors  about  July 

l.  The  cost  of  the  work  is  estimated  at  about  $25,000.  11.  Walker  is 
engineer  in  charge. 

PONC.\,  (1KL.\. —  Prejiarations  are  being  made  for  the  construction  of 
a  municipal  electric-light  plant,  bids  for  which  will  be  opened  June  3. 
The  cost  of  the  work  is  estimated  at  about  $30,000.  Burns  &  Mc¬ 
Donnell,  Kansas  City,  Mo.,  are  engineers. 

TKCl'MSEIL  f)KLA. — The  Rapid  Transit  Interurban  Co.,  which  pro¬ 
poses  to  build  an  interurban  railway  from  Muskogee  through  Tecumseh 
to  Chickasha,  with  a  cross  line  through  Tecumseh  from  Guthrie  to  Sulphur, 
is  considering  a  plan  to  supply  electrical  energy  to  the  towns  and 
farmers  along  the  route  for  lamps  and  motors.  It  is  proposed  to  build 
a  power  plant  in  Sulphur  and  Tecumseh  and  at  other  points  along  the 
system.  The  company  has  been  granted  right-of-way  through  the  counties 
of  Pottawatomie  and  Murray  and  street  car  privileges  in  Sulphur  and 
Tecumseh  and  also  at  Stratford,  where  a  bonus  of  $10,000  has  been 
raised.  Tecumseh  has  granted  a  bonus  of  $20,000  and  Sulphur  one  of 
$40,000.  .\  hill  is  iien  ling  in  Congress  granting  right-of-way  through 

the  National  Platte  Park  at  Sulphur. 

COR\’ALLIS,  ORE. — .-Xrrangemcnts  are  being  made  by  the  Portland, 
Eugene  &  E.astern  Ry.  Co.  for  the  construction  of  the  local  street  rail¬ 
way.  Orders  have  been  placed  for  rails  and  electric  equipment  and 

m. -ichinery  will  soon  be  purchased.  George  D.  O’Connor  is  manager. 

EUGENE,  ORE. — The  Oregon  El.  Ry.  Co.  has  awarded  the  contract 
for  the  construction  of  two  large  substations,  one  near  Harrisburg  and 
the  other  near  Eugene,  to  T.  H.  Ellis,  of  Eugene. 

(iR.NNT'.S  P.\SS,  ORE. — .\  special  election  will  soon  be  held  to  vote 
on  the  iiroposition  to  issue  bonds  for  the  construction  of  an  electric-light 
plant  and  water-works  system. 

M  R.'sl  I  h  1  ELD,  ORE. — The  C.  .\.  Smith  Lumber  &  Mfg.  f'o.  has 
awardeil  the  contract  for  the  erection  of  a  large  electric  power  plant  to 
C.  I  .  .Moore  &  Co.,  San  Francisco,  Cal.  The  equipment  will  be  fur¬ 
nished  by  the  General  El.  Co.  The  plant  will  develop  about  3500  hp  and 
will  supply  electricity  for  operating  part  of  the  sawmill,  the  ])aper-pulp 
plant  and  to  supply  power  for  logging. 

S.M.EM,  ORE. — The  McKenzie  X’alley  Irrig.  &  Pwr.  Co.  has  fded  on 
water  rights  covering  475  second  ft.  of  headwaters  of  the  McKenzie  River, 
umler  a  head  of  820  ft. 

S.M.EM,  ORE. — Water  rights  have  been  filed  by  the  Hill  interests  in 
the  Willamette  Valley  on  the  McKenzie  River,  near  Clear  Lake,  which 
will  be  developed  to  supply  electricity  to  operate  their  lines  and  also  to 
supply  electricity  for  industrial  purposes  along  the  Hill  lines.  The  water 
rights  cover  475  second  ft.  under  a  head  of  820  ft.  The  plant  will  have 
an  tdtimate  output  of  25,000  kw. 

\\  -M.DPORT,  ORE. — The  City  Council  has  granted  a  franchise  for 
the  installation  of  a  small  electric-light  plant  here. 

Bl’TI.ER,  P.Y. — The  Butler  County  Lt.  Co.  has  made  arrangements  to 
secure  electricity  from  the  plant  of  the  Pittsburgh  &  Butler  St.  Ry.  Co. 
The  n«w  company  is  planning  to  erect  a  new  substation  in  West  View 
Street  and  expects  to  be  ready  to  supply  electrical  service  here  in  Sep¬ 
tember. 

DUNI.O,  P.\. — Steps  have  been  taken  by  the  Dunlo  Lt.,  Ht.  &  Pwr. 
Co.  for  the  erection  of  a  transmission  line  from  here  to  Lovett,  a  dis¬ 
tance  of  7  miles,  to  supply  electrical  service  in  that  town. 

ERIh',  P.\. — The  Council  has  adopted  an  ordinance  authorizing  the 
sale  of  $15,000  in  bonds  for  installing  underground  conduits  for  electric 
wires  in  Parade  Street  and  other  streets. 

EPHR.\T.\,  P.\. — Bids  will  be  received  by  the  Mayor  and  the  Council 
until  June  3  for  one  375-kva  non-condensing  steam  turbine  unit,  with 
necessary  exciter  amd  switchboard,  in  accordance  with  specifications,  which 
can  be  obtained  on  application  to  T.  C.  Reddig,  borough  secretary. 

Lf)CK  II.W’EN,  P.\. — Proposals  will  be  received  by  the  City  Council 
until  May  29  for  lighting  the  streets  of  the  city  with  not  less  than  100 
arc  lamps  and  from  10  to  25  tungsten  lamps  for  periods  of  one,  three 
and  five  years.  C.  E.  Oberheim  is  city  clerk. 

M.\N.\YUNK,  P.\. — The  installation  of  a  new  street-lighting  system 
here  is  under  consideration  and  plans  are  being  prepared. 

PITTSBURGH,  P.\. — The  City  Council  is  considering  the  proposition 
of  building  a  street-car  liqe  around  Schenley  Park.  It  is  estimated  that 
about  3yi  miles  of  track  will  be  required. 

SOUDERTON,  P.\. — A  movement  has  been  started  to  change  the 
street-lighting  system  from  arc  lamps  to  incandescents. 

C.AMDEN,  S.  C. — The  proposition  to  issue  $100,000  in  bonds  for  the 


construction  of  light  and  water  plants  or  purchase  of  the  present  sys¬ 
tems  will  be  submitted  to  a  vote. 

CHER.VW,  S.  C. — The  Yadkin  Valley  Pwr.  Co.  has  taken  over  the 
municipal  electric-light  plant,  for  which  it  paid  the  town  $10,000.  The 
company  is  preparing  to  erect  a  transmission  line  from  Blcwitt  Falls  to 
Cheraw.  As  soon  as  the  line  is  completed  a  24-hour  service  will  be 
established. 

G.\RRETSON.  .S.  1). — .\t  an  election  to  be  held  June  4  the  proposi¬ 
tion  to  issue  bonds  for  the  installation  of  an  electric-light  plant  will  be 
submitted  to  a  vote. 

<'H.\TT.\NOOG.-\,  TENN. — The  Chattanooga  Ry.  &  Lt.  Co.  contem¬ 
plates  imi)rovements  to  its  system,  involving  an  ex])enditure  of  about 
$250,000. 

(  1 1  .\TT.\N(  )< )G.\,  TENN. — The  Tennessee  Pwr.  Co.  has  ai)plied  to 
the  Council  for  a  40-year  franchise  for  placing  its  wires  and  conduits 
across  certain  streets  and  alleys  in  the  city. 

KNOXVILLE,  TEINN. — The  City  Commission  ha-  granted  the  Cum¬ 
berland  Tel.  &  Teleg.  Co.  permission  to  place  its  wires  in  underground 
conduits  in  the  business  district.  The  commissioners  have  decided  that 
ail  wires  must  be  placed  underground  in  the  business  section  of  the  city. 

SYLV.XN  BE,\CH,  TEiX. — William  C.  Clark,  Detroit,  Mich.,  and  as¬ 
sociates  are  interested  in  a  project  to  buihl  ati  electric-light  and  power 
plant  with  transmission  lines  to  La  Porte,  Bay  Ridge  and  Morgan’s 
Point.  .\  franchise  has  already  been  secured. 

EPHR.\T.\,  W.-\SH. — Application  has  been  made  to  the  Council  by 
.Seattle  parties  to  operate  an  electric  light  and  power  plant  here.  It  is 
proposed  to  install  a  300-hp  plant  and  supi)ly  electricity  for  irrigating 
purposes  in  Ephrata  and  at  Soap  Lake  and  Naylor. 

SE.NTTLEL  W.\SH. — The  City  Council  has  passed  an  ordinance  au¬ 
thorizing  the  lighting  deimrtinent  to  make  further  repairs  to  the  Cedar 
River  dam  at  a  cost  of  $25,000. 

Fi.AU  CLAIRE,  WIS. — Work  will  begin  on  the  substation  of  t’'e 
t'hippewa  Valley  Ry.,  Lt.  &  Pwr.  Co.,  to  be  located  above  the  .Madison 
Street  bridge,  as  soon  as  the  water  subsides  in  the  river. 

B.\SS.\XO,  .\LT.\,  C.\N'.-T-Sealed  bids  will  be  received  by  S.  E.  Whit¬ 
ing,  president  of  the  Bassano  H!l.  Pwr.  &  Trac.  Co.,  Bassano,  until  June 
3  for  furnishing  and  installing  the  following  equipment;  ."section  .\ — two 
return  tubular  steam  boilers;  Section  B — one  steam  engine;  Section  C — 
one  electric  generator  and  equipment.  Specifications  may  be  obtaineil 
from  S.  E.  Whiting,  president,  Bassano,  or  from  Bowring  X  Logan,  en¬ 
gineers,  322  Donald  Street,  Winnipeg. 

.MEDICLXE  HAT,  .M.T.X,  C.\N. — by-law  will  be  submitted  to  the 
ratepayers  on  June  3  calling  for  an  exiiemliture  of  $50,000  for  improve¬ 
ments  to  the  electric-light  system  and  $75,000  for  extension  to  the  gas 
system. 

EHIURXE,  B.  C.,  C.\N. — The  business  men  on  Fourth  Street  h.ave 
petitioned  the  Council  to  erect  18  ornamental  lamj)  standard-.  They 
offer  to  bear  the  cost  of  installation  and  maintenance  of  the  lamps. 

X'.WCOLWE^R,  B.  C.,  C.\X. — The  erection  of  a  teleiihone  line  from 
X’ancouver  to  the  Powell  River  is  under  consideration;  by  the  British 
Columbia  Shipowners’  .\ssociation. 

X'ERN’OX,  B.  C.,  C.\N. — A  by-law  appropriating  $40,000  for  con¬ 
struction  of  new  power  house  and  extension  to  present  power  plant  has 
been  voted. 

\'ERXf)N,  B.  C.,  C.\N. — Tenders  will  be  received  by  D.  (1.  Tate,  city 
clerk,  until  June  10  for  one  125-kw,  three-phase,  60-cycle  generator  with 
exciter  direct-connected,  one  five-panel  switchboard,  series  tungsten  or 
arc-lighting  system.  Mather,  Yuill  &  Co.,  Ltd.,  V’arucouver,  B.  C.,  are 
consulting  engineers. 

H.\MH.Tf)X.  ONT.,  C.\X. — The  Dominion  Pwr.  &  Trans.  Co.  has 
decided  to  build  a  third  transmission  line  from  DeCews  Falls  to  Ham¬ 
ilton.  The  line  will  be  erected  along  the  mountain  top  on  private  right- 
of-way.  The  cost  of  the  line  is  estimated  at  between  $300,000  ainl 
$400,000. 

IL‘\MILTON,  ONT.,  CAN. — Bids  will  be  received  by  George  H.  Lees, 
Mayor,  until  May  29  for  the  construction  of  arc  electric  station  at  50 
Hughson  Street,  plans  and  specification  for  which  may  be  seen  at  the 
office  of  the  Hamilton  Hydro-Electric  Department,  City  Hall.  E.  1. 
Sifton  is  consulting  engineer. 

OTTAWA,  ONT.,  CAN.— The  Ottawa  El.  Ry.  Co.  has  notified  the 
City  Council  that  it  has  decided  to  make  several  extensions  to  its  lines 
in  this  city. 

S.XRXI.A,  ONT.,  CAN. — The  Town  Council  is  contemplating  the  in¬ 
stallation  of  electrically  operated  pumps  at  the  municipal  pumping  sta¬ 
tion,  at  a  cost  of  about  $50,000. 

ST.  THOM.\S,  ONT.,  C.\N. — The  ratepayers  have  voted  in  favor  of 
two  by-laws,  one  appropriating  $23,500  for  improvement  to  the  railway, 
for  eiiuipment  and  for  purchase  of  three  cars;  the  other  to  extend  the 
lines  on  Ross  and  William  Streets. 

TORONTO,  ONT.,  C.\N. — The  Toronto  E'l.  Pwr.  Co.  will  begin  work 
at  once  on  the  erection  of  a  duplicate  transmission  line  from  Niagara 
Falls  to  Toronto.  Separate  towers  will  be  erected  for  the  new  line.  The 
cost  of  the  work  is  estimated  at  about  $500,000. 

TORONTO,  ONT.,  C.\N. — The  Hydro-F'lectric  Commission  is  planning 
to  extend  its  transmission  lines  to  Midland  and  Penetanguishene,  taking 
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in  ISarrie,  Stayner,  CollingMood,  Coldwater  and  Klmvale.  Preliminary 
estimates  have  been  submitted  to  these  towns  to  supply  power  under  a 
contract  between  the  commission  and  the  Simcoe  Uy.  &  Pwr.  Co.  at  the 
Hi(t  Chute  Falls  on  the  Severn  River.  Ily-laws  will  be  submitted  to  the 
ratepayers  in  Ilarrie  and  (  oldwater  on  June  3  and  7.  Work  will  soon 
liegin  on  the  erection  of  the  line  in  the  Dundas  district  and  steady 
progress  is  being  made  for  the  extension  of  the  power  system  into  llruce, 
Huron  and  Crey  by  the  utilization  of  the  falls  on  the  Maitland  and  Sau- 
geen  Rivers.  Contracts  for  material  for  transmission  line  have  been 
awarded. 

HK.M'PRK,  (JL'K.,  C.\N. — The  Stadacona  Pwr.  Co.,  located  near 

Heaupre,  has  closeil  a  contract  with  the  .\mbursen  Hydraulic  Co.,  Mon¬ 
treal,  for  the  construction  of  a  power  house  in  connection  with  the  dam 
which  it  is  now  building.  The  power-house  equipment  will  operate 
under  a  head  of  about  700  ft.,  the  water  being  conducted  to  it  through 
about  1.^00  ft.  of  penstocks. 

RKCIX.A,  S.\SK.,  C.\N'. — Plans  are  being  considered  for  the  purchase 
of  new  e(|uipment  for  the  municipal  electric-light  plant  during  the  cominig 
year.  .Arrangements  have  been  made  for  the  purchase  of  another  street 
railway  unit,  and  another  large  generating  unit  for  the  lighting  system 
will  he  installed  early  in  1913. 

WKVlil'RN',  S.\SK.,  C.AX. — The  Town  Council  is  contemplating  ex¬ 
tensions  to  the  distributing  anil  street-lighting  svstem  of  the  municii'al 
electric-light  plant. 

MKXICO  (TTV,  MKX. — Patricio  McLane  has  applied  to  the  federal 
government  for  a  concession  to  establish  a  hydroelectric  plant  on  the 
\  alles  River  in  the  State  of  San  I.uis  Potosi. 


New  Industrial  Companies 

THK  IICFI-  \I.<)  KI.KCTRK  SHOP.  IXC.,  of  Buffalo,  X.  V.,  has  been 
granted  a  charter  with  a  capital  stock  of  $50,000  to  do  a  general  contract¬ 
ing  business.  The  incorporators  are:  Louis  W.  Wipperman,  Fidward  R. 
Kback,  J.ihn  Hora,  Jr.,  FiLvard  Southhall  and  D.  -M.  Tefft. 

THK  K( OXO.MV  KI.KCTRIC  SIGN'  COMP.AXY,  of  Chicago,  Ill., 
has  been  granted  a'  charter  with  a  capital  stock  of  $50,000  to  manufac¬ 
ture  and  deal  in  signs  of  all  kinds.  The  incorporators  are:  W.  B. 
and  J.  C.  Cooley  and  Roderick  W.  McKinnon. 

THK.  F.I.KCTRIC  I-.M'XURV  F.QUIPMKXT  COMP.AXY,  of  Ciii 
cinnati,  Ohio,  has  been  incorporated  by  R.  1).  Robinson,  D.  McKenzie, 
T.  F.  I'nderwood,  W.  H.  Sharp  and  J.  K.  Henry.  The  company  is  capi¬ 
talized  at  $50,000  and  proposes  to  manufacture  and  deal  in  laundry, 
cleaning  and  dyeing  equipment. 

THK  F.LKCTRIC.M.  XOVKl.TY  COMP.\XY,  of  Cleveland,  Ohio,  has 
been  iiicoi (lorated  by  Thomas  J.  Sheftall,  Jr.,  John  C.  Temple,  George  R. 
Brown  and  J.  F.  James.  The  company'  is  capitalized  at  $10,000  and  pro¬ 
poses  to  deal  in  electrical  novelties. 

THK  FORT  I’L.MX  Kl.KCTRKAL  PI.\XO  CO.MP.\XY,  of  Fort 
Plain,  X.  Y.,  has  been  organized  to  manufacture  electric  player-iiiaitos. 
The  officers  of  the  company  arc:  John  M.  Yordon,  jiresident;  John 
Barker,  secretary  and  manager. 

THK  H.VYRK  KI.KCTRIC  (O.MP.XXY,  of  Chicago,  111.,  has  been 
chartered  with  a  capital  stock  of  $2,000  for  the  purpose  of  manufactur¬ 
ing  and  dealing  in  electrical  appliances.  The  incorporators  are:  I.  S. 
Blunicnthal,  .Maurice  .Mschuler  and  C.  C.  Brosius. 

THK  HIGH  TKXSIOX  KXGIXKKRIXG  COMP.XXY,  of  Philadelphia, 
Pa.,  has  taken  out  a  Pennsylvania  charter  for  the  purpose  of  manufac¬ 
turing  and  selling  electrical  machinery  and  apparatus  covered  by  the 
Smith  patents.  The  incor))orators  are:  Frankliit  S.  Smith,  R.  M.  X’aii- 
kercheii  and  .Mexander  Rennick. 

THK  SPl.lTHORF  KI.KCTRIC.M,  COMP.XXY,  of  Newark,  X.  J., 
has  been  incorporated  with  a  capital  stock  of  $3,500,000  by  J.  F'.  .Mvord, 
Torrington.  Conn.;  J.  Splitdorf,  J.  R.  X'illes,  C.  W.  Curais,  of  New 
York,  X.  X  ..  and  B.  S.  Keeler,  of  Orange.  The  company  proposes  to 
matutf.'»cture  ignition  and  lighting  devices.  Mr.  .Mvord  is  president. 

Till  XXTLLISTOX  KI.KCTRK'  COXSTRCCTIOX  CO.XIP.XXY,  of 
XX’illiston,  X.  I).,  has  been  incorpor.ated  with  a  capital  stock  of  $25,000  for 
the  purpose  of  carrying  on  a  general  electrical  construction  business 
and  installiiig  and  operating  power  (ilants.  The  incorporators  are: 
Sidney  I.  Dorothy,  Fdmore  C.  McCall  and  XXillinm  C.  Tatem.  of  XX’illis¬ 
ton.  and  George  11.  Moellring  and  XX’  XX’.  XX’irtz,  Ray. 


New  Incorporations 


l.DS  .XXGFT.FIS,  C.Xl.. — The  Olston  Fll.  Co.  has  been  incorporated  with 
a  capital  stock  of  $100,000  by  R.  .X.  XX'hitney,  C.  .Xldrich,  K.  Dlston 
and  O.  Olston. 

LOS  .XXGFILFIS,  C.XL. — The  Olston  F'l.  Co.  has  been  granted  a  char¬ 
ter  with  a  capital  stock  of  $100,000.  The  incorjiorators  are:  R.  .X.  Whit¬ 
ney,  Otto  Olston  and  Charles  C.  .Xldrich. 

XX’Il.l.OXX’S.  t  .XL. — The  Sacramento  X’alley  XX’est  Side  F-1.  Ry.  Co. 


has  been  incorporated  with  a  capital  stock  of  $5,000,000  to  build  an 
electric  railway,  160  miles  in  length,  to  connect  XX  oodland,  XX  illows, 
Orland,  Cot  ning  and  Red  Bluff,  with  several  branch  lines,  one  from 
X'olo  through  Davisville  and  Dixon  to  connect  with  the  Oakland,  .Antioch 
&  Flastern  Ry.  on  the  Sacramento  River,  a  distance  of  36  miles,  another 
to  begin  at  Colusa  and  extend  through  XX  illiams  and  meet  the  main  line 
from  Red  Bluff,  a  distance  of  7  miles.  The  directors  are:  C.  L.  Dono¬ 
hue,  L.  P.  Klemmer,  11.  XX’.  Manor,  XX’illows;  F].  L.  Sisson,  Red  Bluff, 
and  J.  Reith,  Jr.,  XX’illows. 

WILMINGTON,  DKL.— The  Pub.  Utilities  Lt.,  Ht.  &  Pwr.  Co.  has 
been  organized  by  interests  identified  with  the  Wilmington  Southern 
Trac.  Co.,  which  operates  a  traction  line  between  XVilmington  and  New 
Castle.  The  company  is  capitalized  at  $500,000  and  will  be  operated 
in  connection  with  the  traction  company. .  The  Public  Utilities  company 
has  applied  for  a  franchise  to  suiiply  electricity  for  lamps  and  motors 
at  XX’ilmington. 

CHlC.XtK),  11. 1..^ — -The  Rural  Public  Ser.  Co.,  of  Chicago,  has  been 
incorporated  with  a  capital  stock  of  $50,000  for  the  purpose  of  furnish¬ 
ing  electricity,  gas  and  other  motive  power.  The  incorporators  are: 
Leroy  and  XX’illiam  F'orkell  and  F'red  B.  Silsbee. 

CHIC.XGO,  ILL.- -The  Illinois  Public  Ser.  Co.  has  been  incori>orated 
with  a  capital  stock  of  $1,000  by  Gerard  FL  Connor,  Charles  FI.  Loy  and 
FMwin  1).  Lawler.  The  company  proposes  to  operate  steam  plants,  power 
plants,  telephone  and  telegraph  lines  and  other  utilities. 

DF;F;R  RIX^F-R,  minx. — The  Kverton  Fd.  Lt.  &  Pwr.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $50,000  by  XX’arren  .X.  FX’erton,  L.  15. 
Flverton  and  Leonard  Scott,  all  of  Deer  River. 

MOR.X,  X.  M. — The  Mora  Lt.  &  Pwr.  Co.  has  been  incorporated  by 
Joseph  J.  Fuss,  Clevelaiul;  J.  Franklin  Hornig,  Las  Vegas,  and  Henry 
M.  Shaw.  The  company  is  capitalized  at  $5,000  and  proposes  to  do  a 
general  electric  light  and  power  business. 

RIPLFW,  X.  A'. — The  Ripley  Kl.  Co.  has  been  granted  a  charter  with 
a  capital  stock  of  $3,500.  The  directors  are:  Nathan  J.  Horton,  John 
M.  XX’ethy,  J.  XX’atson-Burrows,  Robert  G.  Hildred,  Frederick  X.  Randal 
and  others. 

BL'RLIXGTOX,  X.  C. — The  .XIamance  Pwr.  Co.  has  been  organized 
with  a  capital  stock  of  $300,000  for  the  purpose  of  developing  the 
water-power  at  River  F'alls  on  the  Haw  River,  near  Burlington.  The 
officers  of  the  company  are:  F'.  L.  XX’illiamson,  Burlington,  president 
and  treasurer;  J.  Harvey  XX’hite,  Graham,  vice-president,  and  Charles 
Fi.  Menefee,  Burlington,  secretary. 

BFiRTl  l(  >1.1 ),  X.  1). — The  Berthold  F'armers’  Tel.  (  o.  has  been 
granted  a  charter  with  a  capital  stock  of  $50,000.  XX’illiam  XX’.  XX’ixer. 
G.  .X.  Luke  and  others  are  directors. 

L.AXX’TOX,  DKL.A. — The  Lawton  Ry.  &  Lt.  Co.  has  been  incorporated 
with  a  capital  stock  of  $375,000  by  B.  R.  Stephens,  XX'.  H.  F'uller,  R.  L. 
Scheig,  B.  XX’.  Hilgard  and  B.  FL  Tahler,  all  of  .XIc.Alester.  The  com- 
])any  proposes  to  build  an  electric  railway  from  Lawton  to  Medicine 
Park,  a  distance  of  16  miles. 

Mc.XLFISTF'R,  OKL.A. — The  Cole  Fd.  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $25,000  by  Rogers  L.  Cole,  Preslie  B.  Cole  and 
B.  M.  Cole. 

II.XRRISBURG,  PA. — Charters  have  been  granted  by  the  State  Depart¬ 
ment  to  the  XX’est  Chester  County  Fd.  Co.  to  furnish  electricity  in  Salis¬ 
bury  Township  and  to  the  Atglen  Kl.  Co.  to  supply  the  borough  of  Atglen 
with  electrical  service.  Flach  company  is  capitalized  at  $5,000,  and  Con¬ 
gressman  (ireist,  Lancaster,  is  one  of  the  incorporators. 

PROX’I DKXCF-,  R.  I. — The  Rhode  Island  Pwr.  Trans.  Co.  has  been 
organized  by  interests  identified  with  the  Connecticut  River  Trans.  Co., 
which  operates  a  generating  and  distributing  system  in  central  Massa¬ 
chusetts  and  southern  X’ermont,  for  the  purpose  of  supplying  electricity 
in  Rhode  Island  in  connection  with  the  Connecticut  River  system.  The 
officers  arc:  Malcolm  G.  Chace,  Providence,  president;  John  ().  .Xmes. 
vice-iiresident,  and  XX’.  XX’.  Brooks,  treasurer. 

D.XLL.XS,  TFiX. — The  Texas  Fd.  Co.  has  been  chartered  with  a  capi 
tal  stock  of  $100,000  by  .X.  R.agland,  J.  V.  XX'atkins,  J.  J.  Metcalf  and 
others.  The  company  proposes  to  build  an  interurban  electric  railway 
from  Palestine  to  -Xustin,  via  Dallas.  J.  A’.  XX’atkins,  Dallas,  is  president. 

BK;  STOXFi  GAP,  X’.X. — The  X’irginia  Hydro-Klectric  Co.  has  been 
incorporated  with  a  cajiital  stock  of  $10,000.  The  officers  are:  J.  R. 
Pauli,  Pittsburgh,  Pa.,  president;  J.  B.  Cox,  Johnson  City,  Tenn.,  vice- 
jiresident;  F.  M.  Butler,  Big  Stone  Gap,  treasurer. 

F'.XIRMOXT,  XX’.  X’.A. — The  Monongahela  X’alley  Trac.  Co.  has  been 
formed  with  a  capital  stock  of  $7,500,000  and  the  following  officers:  .S. 
L.  XX’atson,  F'airmont,  president;  J.  H.  XX’heelwright,  Baltimore,  vice- 
lifesident;  XX’alton  Miller,  F'airmont,  secretary  and  treasurer;  J.  O.  X\  at- 
son,  general  manager,  and  Smith  Hood,  F'airmont,  general  superin¬ 
tendent.  The  company  is  a  consolidation  of  the  F'airmont  &  Clarksburg 
Trac.  Co.,  the  F'airmont  &  Northern  Trac.  Co.  and  the  Clarksburg  & 
XX’estern  Street  Ry.  Co.  .Arrangements  will  be  made  by  the  company  to 
comiilete  the  Clarksburg  and  XX’eston  line  and  to  build  a  railway  from 
Clarksburg  to  Salem,  XX’.  X’a. 

O.-XKFIF'LD,  XX’IS. — The  Oakfield  Lt.  &  Pwr.  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $10,000  by  F.  B.  XX’orthing  and  others. 

OCOXOMOXX’OC,  XVIS. — The  Oconomowoc  River  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $30,000.  The  incorporators  are; 
B.  FL  Sivyer,  11.  H.  XX'alters  and  X.  Tyrell. 
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Trade  Publications 


\\  .\TF!R-FLOAV  METERS. — Bulletin  No.  4941  published  by  the  Gen¬ 
eral  Electric  Company  is  devoted  to  a  description  of  the  G.  E.  water- 
flow  meters  and  supersedes  the  last  previous  bulletin  on  the  subject. 

El.ECTR ICIT^'  IN’  METAL  MIXES. — Bulletin  Xo.  4922  issued  by 
the  General  Electric  Company  is  devoted  to  electricity  in  metal  mines. 
The  bulletin  illustrates  and  describes  several  modern  installations  of 
electric  mining  machinery. 

BATTERY-CHARGIXG  RHEOSTATS.— The  General  Electric  Com¬ 
pany’s  Bulletin  Xo.  4934  is  devoted  to  a  description  of  battery-charging 
rheostats  known  as  type  CR-211,  and  illustrates  the  company's  latest 
equipment  for  this  character  of  service. 

EXGIXEERIXG  C.-\T.\LOGS. — 'fhe  Regina  Engineering  Society,  Re¬ 
gina,  Sask.,  Canada,  is  arranging  a  catalog  file  for  the  use  of  its  mem¬ 
bers  and  is  soliciting  additions  therefor  from  manufacturers.  Mr. 
Edgar  T.  Wenger  is  librarian  of  the  society. 

Pl’MPS. — Considerable  data  on  the  oiierating  characteristics  of  pumps 
are  given  in  Bulletin  Xo.  112  of  the  Goulds  Manufacturing  Company, 
Seneca  Palis,  X.  Y.  The  bulletin  contains  all  of  the  instrttctiotis  and 
data  needed  in  estimating  on  pum])ing  installation. 

INSUL.ATOR  tL.XMPS. — Bulletin  Xo.  1  issued  by  the  Clark  Electric 
\  Manufacturing  Company,  of  New  York,  illustrates  the  Clark  standard 
insulator  clamp,  showing  an  application  on  standard  pin-type  insulators. 

(  lamps  of  this  type  are  in  use  on  a  number  of  transmission  systems. 

STLEL-T.\PED  C.\BI.E.S. — The  Simplex  Electrical  Company,  201 
Devonshire  Street,  Boston,  Mass.,  has  issued  an  illustrated  booklet  giving 
many  valuable  data  relating  to  the  costs  of  steel-taped  as  compared  with 
lead-covered  cable.  The  power  is  laid  without  conduits  on  manholes. 

Miil.nED  IXSULATIOX. — Tlte  insulators  used  on  the  under-running 
third-rail  system  of  the  New  York  Central  Railroad  are  described  in  a 
circular  issued  by  the  Boonton  Rubber  Manufacturing  Company,  Boon- 
ton.  X.  T.  The  circular  includes  results  of  some  comparative  tests. 

F.\XS  .-\Xn  MOTORS. — The  annual  catalog  of  the  Hunter  Fan  & 
Motor  Company,  Fulton,  X.  Y.,  just  issued,  contains  a  complete  list  of 
ceiling  and  floor-column  fans,  self-oiling  countershafts,  shaft  hangers, 
pulley  stands,  belt  carriers,  etc.,  together  with  prices  and  other  in¬ 
formation. 

RESIST.XNCE  M.XTERl  .\LS. — The  Driver-IIarris  Wire  Company,  of 
Harrison,  X.  T.,  has  issued  a  new  booklet,  known  as  Catalog  J,  describ¬ 
ing  its  various  resistance  materials.  This  catalog  gives  both  resistance 
tables  and  price  lists  and  will  be  found  generally  useful  to  all  who  have 
occasion  to  employ  resistance  materials. 

El. l-.CTRIC-\  E-llICLE  MOTORS. — Xo.  6  of  the  series  of  circulars 
on  small  motors  published  by  the  Westinghouse  Electric  &  Manufactur¬ 
ing  Company  deals  with  electric-vehicle  motors.  Besides  the  technical 
descrijition  of  this  class  of  motors  the  circular  also  discusses  the  com¬ 
mercial  car  as  a  central-station  revenue  producer. 

COPPER  SPLICIXG  SLEEV’ES. — The  Clark  Electric  \-  Manufactur¬ 
ing  ComT)ar.y.  of  Xcw  York,  recently  distributed  Bulletin  Xo.  8,  de¬ 
scribing  its  sleeves  for  splicing  hard-drawn  copper  wires  and  cables. 
These  sleeves  are  made  of  pure  seamless  copper  tubes,  oval  in  shape,  to 
fit  any  conductor  specified.  Special  tools  arc  required  for  making  joints. 

ELECTRIC  VEHICLES. — The  General  Vehicle  Company,  Long 
Island  City,  X.  Y.,  has  issued  a  striking  folder  illustrating  the  fact  that 
if  the  1037  electric  vehicles  which  the  company  has  sold  in  Xew  York 
City  alone  were  placed  one  on  top  of  the  other  they  would  reach  a 
height  of  9000  ft.,  or  twelve  times  that  of  the  highest  building  in  the 
world. 

SECTIONAL  COXDL’IT. — Catalog  Xo.  112,  distributed  by  the  11.  VV. 
Johns-Manville  Company,  describes  the  J-M  sectional  conduit  system  for 
insulating  underground  pipes  which  convey  steam,  water,  gas  or  liquids. 
This  publication  contains  data  of  interest  to  all  who  install  or  operate 
underground  distribution  systems  for  furnishing  steam  or  hot-watcr  heat¬ 
ing  service. 

BATTERY-CHARGIXG  SWITCHBOARD.— A  recent  bulletin  issued 
by  the  Electric  Storage  Battery  &  Manufacturing  Company,  of  Cincin¬ 
nati,  Ohio,  describes  its  switchboard  for  charging  storage  batteries  for 
ignition  and  lighting  service.  This  bulletin  illustrates  a  small  self-contained 
panel  equipped  for  110-volt  supply  on  either  alternating-current  or  con¬ 
tinuous-current  service. 

RESISTANCE-THERMOMETER  EQUIPMENTS.- A  bulletin  issued 
by  the  Leeds  &  Xorthrup  Company,  4901  Stenton  .Avenue,  Philadelphia, 
Pa.,  describes  seven  equipments  of  thermometers  and  pyrometers  in¬ 
stalled  by  this  company.  Each  illustrates  some  particular  feature  pos¬ 
sessed  by  temperature-measuring  devices  of  the  resistance  type  as  con¬ 
trasted  with  other  methods. 

COXSTRUCJIOX  M.\TERIALS.— The  Kellogg  Switchboard  &  Sup¬ 
ply  Company,  of  Chicago,  has  issued  Bulletin  No.  60,  which  is  a  catalog 
of  construction  materials,  tools  and  miscellaneous  supplies.  The  book 
relates  more  especia'ly  to  the  construction  and  maintenance  of  tele¬ 
phone  lines,  but  much  information  is  given  of  interest  to  all  having  to 
do  with  overhead  construction. 

SM.ALL  SWITCHBO.XRI)  P.XXELS. — .A  recent  bulletin  has  been  dis¬ 
tributed  by  the  General  Electric  Company  entitled  “Isolated  and  Small 


Plant  .\lternating-Current  Switchboard  Panels,”  numbered  4944.  The 
type  of  panel  described  in  this  bulletin  is  indicated  under  the  title,  the 
limit  of  capacity  being  1500  kva.  Numerous  illustrations  are  given  show¬ 
ing  dimensions  and  connections. 

SULDERl.ESS  I  OXXECTORS.— Dossert  &  Company,  242  West  Forty- 
first  Street,  New  York,  X.  A’.,  have  issued  Catalog  Xo.  5,  containing  price 
lists,  code  words  and  other  information  regarding  the  Dossert  solderless 
connectors  for  solid  and  stranded  wires.  The  different  types  are  illus¬ 
trated  and  the  use  for  which  each  connector  is  intended  is  described. 
Dimensions  of  all  standard  connectors  are  given. 

IXCLOSED-FUSE  PROTECTIVE  DEVICES.— Catalog  No.  406,  is¬ 
sued  by  the  H.  W.  Johns-Manville  Company,  describes  the  Noark  in- 
closed-fuse  protective  devices  and  is  a  comprehensive  book  of  330  pages. 

It  describes  a  large  variety  of  fuse  mountings  and  boxes,  giving  dimen¬ 
sions,  ratings  and  list  prices.  It  will  be  of  interest  and  use  to  wiring 
contractors  and  all  who  have  charge  of  wiring  installations. 

VACUUM  CLEANERS.- The  Vacuna  Sales  Company,  30  Church 
.Street,  Xew  York,  X.  Y.,  has  issued  a  descriptive  circular  of  the 
X'acuna  vacuum  cleaner.  This  is  built  on  the  turbine  principle  and  is 
claimed  to  pos'^ess  the  particular  feature  of  maintaining  a  constant 
vacuum  under  all  conditions  independent  of  the  amount  of  air  moved 
and  irrespective  of  whether  or  not  the  tool  is  open  or  closed. 

COMBINATION  TELEPHONES — The  so-called  combination  telephone 
has  not  received  the  attention  and  widespread  use  it  deserves,  in  view  of 
the  advantage  of  having  a  transmitter  a"d  receiver  mounted  on  a  com¬ 
mon  handle  with  a  total  weight  of  only  21  ounces.  This  convenient  type 
is  well  described  and  illustrated  in  a  pamphlet  issued  by  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company,  Rochester,  X.  Y. 

R.AILW.W  MOTOR  C.ARS. — The  Chicago  Pneumatic  Tool  Company, 
Fisher  Building,  Chicago,  and  50  Church  Street.  Xew  York,  has  pub¬ 
lished  Catalog  Xo.  40,  describing  the  “Rockford”  railway  motor  cars, 
equipped  for  both  hand  and  gasoline  motor  propulsion.  These  cars  are 
furnished  in  several  capacities  up  to  a  load  of  ten  men  and  tools.  -All 
styles  are  adapted  for  speeds  of  from  3  miles  to  20  miles  per  hour. 

TACHOMETERS.— James  G.  Biddle,  1211  Arch  Street,  Philadelphia, 
has  issued  Bulletin  Xo.  750,  entitled  “Frahm  Vibration  Tachometers.” 

It  conitains  information  concerning  these  resonance  instruments,  which 
are  proving  popular  for  use  with  steam  turbines  and  other  machinerv 
that  rotate  at  relatively  high  speeds.  Xo  gears,  belts  or  electrical  con¬ 
nections  are  required  and  the  system  is  said  to  be  “simplicity  itself.” 

FIXTURES. — The  Tungstolier  Company,  Conneaut,  Ohio,  has  issued 
the  first  of  a  series  of  publications  designated  as  “The  Fixtureman,”  and 
ilevoted  chiefly  to  business  hints  for  the  electrical  contractor  who 
handles  fixtures  and  the  central-station  man  with  a  wiring  and  equip¬ 
ment  department,  as  well  as  for  the  dealer  who  handles  fixtures  ex¬ 
clusively.  The  publication  is  patterned  after  the  Philistine  magazine. 

DIRECT-CURRENT  MOTOR- STARTING  PANELS.— Bulletin  Xo. 
4943,  recently  distributed  by  the  General  Electric  Company,  illustrates 
and  describes  direct-current  motor-starting  panels,  designed  especially  for 
heavy  service  in  steel  and  cement  mills.  The  equipment  is  strongly  con¬ 
structed  and  liberally  proportioned  and  is  also  provided  with  safety  ad¬ 
justments  which  render  it  safe  and  reliable  in  the  hands  of  unskilled 
operators. 

MECHANICALLY  DRIVEN  OIL  PUMPS.— The  Bosch  Magneto  Com¬ 
pany,  223  West  Forty-sixth  Street,  Xew  York,  X.  Y.,  has  issue<l  two  well- 
illustrated  12-page  pamphlets  on  the  subject  of  mechanically  driven  oil 
pum|)s  for  force-feed  lubrication.  Descriptions  are  given  of  two  types, 
“.A”  and  “AC,”  which  differ  in  the  “sight-feed"  equii>ment.  The  pamph¬ 
lets  also  contain  information  pertaining  to  the  installation,  care  and  main¬ 
tenance  of  the  oilers. 

ELECTRIC.-M.  SUPPLIES. — The  .-\cme  Electric  Company,  Knoxville, 
Tenn.,  has  issued  a  pamphlet  containing  price  lists  of  electrical  ma¬ 
chinery  and  supplies  and  calling  attention  to  the  facilities  of  the  com¬ 
pany  for  designing  and  contracting.  It  also  includes  diagrams  of 
various  installations,  such  as  fire-alarm  systems,  combination  lighting  and 
heating  plant,  pumping  plant,  electrical  apparatus  of  different  kinds 
designed  by  the  company,  etc. 

INDUSTRIAL  LIGHTING  FIXTURES —Bulletin  Xo.  120,  recently- 
published  by  the  Tungstolier  Company,  of  Cincinnati,  Ohio,  describes 
the  new  Tungstolier  weather-proof  industrial  lighting  unit  recently  placed 
on  the  market.  This  unit  is  specially  designed  to  meet  the  demand  for 
a  weatherproof  fixture  which  can  be  used  for  fixture  lighting  under  coiv 
ditions  of  weather  exposure,  and  it  is  also  suitable  for  use  in  interiors. 
Copies  can  be  obtained  upon  application. 

ELECTRIC  TIME  ST.AMPS. — The  electric  time  stamp  magnetograph 
manufactured  by  the  Magneta  Company,  1955  Park  Avenue,  New  York, 
X.  Y.,  is  described  in  a  circular  recently  issued  by  this  company. 
These  stamps  are  for  use  in  large  offices  and  institutions  where  it  is  of 
importance  that  all  stamps  should  record  uniform  time.  The  stamp' 
are  electrically  operated  by  one  master  clock,  and  any  number  of 
stamps,  irrespective  of  location,  will  always  print  uniform  time. 

CIRCUIT-BREAKERS. — Folder  Xo.  4049  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company  describes  its  type  F  circuit-hreakers, 
designed  for  250  volts  direct  current  and  440  volts  alternating  current. 
These  circuit-breakers  are  equipped  with  carbon  breaks  and  made  in 
several  styles,  including  automatic  overload  release,  automatic  overload 
release  with  shunt  trip  coil,  and  non-automatic  with  shunt  trip.  Re¬ 
verse-current  trip  and  over-voltage  trip  features  can  also  be  provided. 
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Business  Notes 


ALBERGER  PUMP  COMPANY. — The  Isthmian  Canal  Commission 
has  awarded  a  contract  to  the  Alberger  Pump  Company,  New  York,  for 
145  pumps  to  be  used  in  the  miter  gates  at  the  locks  of  the  Panama  Canal. 

L.  F.  II.\RZA  &  COMPANY  have  opened  offices  in  the  Lewis  Kuild- 
•ng,  Portland,  Ore.,  for  practice  as  consulting,  designing  and  supervising 
engineers  on  hydroelectric,  irrigation,  municipal  water  supply,  sewerage 
and  general  engineering  work. 

THE  CENTRAL  TUBE  COMP.\NY  has  opened  general  sales  offices  in 
the  Lewis  Building,  Pittsburgh,  Pa.,  for  handling  its  own  rigid  black  and 
galvanired  iron  conduit  and  armored  conductor  flexible  conduit.  Mr. 
.Mex.  Laughlin  is  president,  Mr.  G.  S.  Pease  secretary,  and  Mr.  W.  F. 
Ingals  general  manager  of  sales  for  the  company. 

WAVERLEY  COMP.ANY. — Recent  orders  placed  with  the  Waverley 
f  ompany  include  one  for  a  2-ton  truck  from  the  hleischman  Company, 
which  ordered  twenty  delivery  wagons  a  short  time  ago  to  be  used  for 


delivering  yeast.  These  cars  are  now  in  service.  A  number  of  de¬ 
partment  stores,  including  Mandel  Brothers,  of  Chicago,  and  the  Hibben- 
Hollweg  Company,  of  Indianapolis,  have  recently  installed  Waverley 
vehicles  for  delivery  service. 

THE  AMERICAN  ENGINEERING  COMPANY,  which  manufactures 
the  Taylor  stoker,  has  recently  filled  orders  for  stokers  from  the  following; 
Berkshire  Street  Railway  Company,  Zylonite,  Mass. ;  Consolidated  Gas, 
Electric  Light  &  Power  Company,  Baltimore,  Md. ;  Potomac  Electric 
Light  Company,  Washington,  D.  C. ;  Interborough  Rapid  Transit  Com¬ 
pany,  New  York,  N.  Y.;  Cambria  Steel  Company  and  the  New  York 
Central  Railroad,  Port  Morris,  N.  Y. 

THE  STANDARD  VARNISH  WORKS,  for  many  years  located  at 
29  Broadway,  New  York,  have  removed  to  their  new  office  building  at 
Elm  Park,  Port  Richmond,  Staten  Island,  N.  Y.  The  new  quarters  will 
be  four  stories  high.  The  first  and  second  floors  will  be  devoted  entirely 
to  office  purposes.  On  the  third  floor  have  been  installed  dining-rooms 
for  the  accommodation  of  all  the  employees  and  a  complete  printing  and 
stationery  department  and  janitor’s  quarters.  The  fourth  floor  has  been 
equipped  as  an  up-to-date  chemical  research  laboratory. 
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[Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,025,992.  TRANSMITTER  FOR  TELEPHONIC  OR  AUDIPIIONIC 
SYSTEMS;  11.  G.  Pape,  Buffalo,  N.  Y.  App.  filed  Jan.  3,  1910. 
Has  a  spacing  diaphragm. 

1,026,003.  CIRCUIT  OPENING  AND  CLDSING  SWITCH*  FOR 
CHARGING  CIRCUITS;  A.  T.  Stecker,  Detroit,  Mich.  App.  filed 
April  28,  1909.  For  automobile  lighting  and  ignition  systems. 

1,026,029.  SELECTIVE  ELECTRICAL  SIGNALING  SYSTEM;  C.  L. 
Goodrum,  Philadelphia,  Pa.  App.  filed  Aug.  8,  1903.  Party-line 
telephone. 

1,026,057.  MICROPHONE;  H.  E.  Shreeve,  Wyoming,  N.  J.  .App.  filed 
Sept.  2,  1909.  Transmitter  for  the  use  of  the  deaf. 

1,026,150.  ELECTRIC  WAVE  TRANSMISSION;  1.  H.  Cuntz,  Ho¬ 
boken,  N.  J.  App.  filed  April  14,  1905.  Means  for  increasing  perme¬ 
ability  of  magnetic  cores. 

1,026,151.  SERVICE-METER  CIRCUITS;  H.  D.  Currier  and  G.  Wolf, 
Chicago,  III.  App.  filed  Nov.  7,  1907.  To  prevent  repeated  registra¬ 
tion. 

1,026,158.  X-R.AY  FINDER;  A.  Granger,  New  Orleans,  La.  App. 
filed  Sept.  19,  1911.  To  enable  an  operator  to  find  the  normal  X-ray. 

1,026,160.  INDICATING  RINGING  KEY;  W.  E.  Harkness,  East 
Orange,  N.  J.  .App.  filed  .April  14,  1909.  Selective  party-line  key  for 
switchboards. 

1,026,164.  SWITCH  OR  JUNCTION  BOX;  O.  C.  Hoffmann,  Buffalo, 
N.  Y.  .App.  filed  Dec.  9,  1911.  .Adjustable  connection  with  a  face 
plate,  etc. 

1,026,18.5.  CIRCUIT-CONTROLLING  KEY;  H.  E.  Shreeve.  Millburn, 
N.  J.  App.  filed  Oct.  19,  1911.  A  telephone  switchboard  switching 
key. 

1,026.196.  WATCHCASE  RECEIVER;  W.  O.  Beck,  Weehawken,  N.  J. 
App.  filed  Aug.  10,  1910.  Telephone  receiver  of  watchcase  type. 

1.026.197.  METALI.ITRGICAL  FURNACE;  G.  H.  Benjamin,  New  York, 
N.  Y.  App.  filed  .Aug.  17,  1911.  Improves  on  the  Hubner  furnace. 
(See  patents  Nos.  899,403,  906,883  and  934,532.) 

1,026,109.  REVERTIVE-CAl.UINDICATING  MEANS  FOR  TELE¬ 
PHONE  EXCHANGE  SYSTEMS;  A.  M.  Bullard  (deceased).  New 
York,  N.  Y.  App.  filed  June  4,  1909.  For  semi-automatic  party-line 
systems. 

1,026.200.  RAILWAY  BLOCK-SIGNALING  SYSTEM;  Y.  Burgess, 
Chicago,  Ill.  .App.  filed  Oct.  18,  1910.  Closed-circuit  system  with 
signals  in  the  locomotive  cabs. 

1,026,217.  ELECTRIC  WATER-HEATING  DEVICE:  H.  Lofquist, 
Stockholm,  Sweden.  .App.  filed  Oct.  14,  1911.  .A  plurality  of  super¬ 
posed  annular  metal  casings  containing  heating  elements. 

1.026,231.  AUDIPHONE  TR.ANSMITTER;  C.  E.  Williams,  Chicago, 
III.  .App.  filed  Jan  14,  1911.  For  pocket  use. 

1,026,238.  ELECTRICAL  CONNECTION:  J.  M.  Anderson,  Boston, 
Mass.  App.  filed  •  ch.  15,  1912.  Socket  and  plug  type  with  strain 
relief. 

1,026,269.  ATTACHMENT  PLUG;  G.  C.  Kanuff,  Chicago,  III.  App. 
tilecl  Nov.  20,  1911.  Anchorage  of  the  terminals. 

1,026.281.  ELECTRIC  REFINING  CRUCIBLE;  J.  H.  Reid,  Newark. 
N.  J.  App.  filed  July  19,  1911.  The  conductivity  of  the  crucible 
is  varied  while  in  operation. 

1,026.290.  ALTERNATING-CURRENT  PROGRAM  SYSTEM;  J.  L. 
Wrenn,  Washington,  D.  C.  App.  filed  Jan.  17,  1912.  Means  for 
operating  time  stamps,  secondary  clocks,  bells,  etc. 

1,026,296.  AUXILIARY  CARBON-CONTACT  CIRCUIT-BREAKFIR ; 
C.  C.  Badeau,  Boston,  Mass.  .App.  filed  July  27,  1909.  Secondaries 
have  minimum  resistance  when  the  main  contacts  are  open. 

1,026.297.  PHOTOTELEGR.APII Y;  T.  T.  Baker.  Cricklewood,  England. 
App.  filed  Jan.  20,  1910.  For  reproducing  halftones. 

1,026.328.  TELFPIIONE  SYSTEM:  F.  R.  Parker,  Chicago,  111.  App. 
filed  Nov.  23,  1904.  Signal  indicators;  sviperviSiory  control;  no  re¬ 
lays. 

1,026,334.  COOKING  APPARATUS;  R.  B.  A’essey,  Flint,  Mich.  App. 
filed  Sept.  26,  1911.  “Fireless”  cooker. 

1,026,345.  APPARATUS  FOR  TREATING  FILAMENTS;  W.  D. 
Coolidge,  Schenectady,  N.  Y.  App.  filed  Feh.  13,  1907.  Automatic 
machine  for  making  and  treating  filaments  of  tungsten,  etc. 

1,026,363.  ELECTRICALLY  HEATED  TOOL;  L.  F.  Parkhurst,  Pitts¬ 
field,  Mass.  .App.  filed  July  13,  1908.  Shoe-ironing  tool  with  a  re¬ 
movable  heating  unit. 


1.026,364.  S)'STEM  OF  CONTROL;  K.  .A.  Pauly,  Schenectady,  N.  Y. 
.Ai)p.  filed  April  19,  1910.  .Alternating-current  and  direct-current 
drive  of  rolling  mills. 

1,026,377.  RESISTANCE  UNIT;  L.  E.  Barringer,  Schenectady,  N.  A’. 
App.  filed  July  14,  1910.  A  porcelain  tube  with  enameled  metal 
lining  and  an  external  resistance  helix. 

1,026,382.  METAL  FILAMENT;  W.  D.  Coolidge,  Schenectady,  N.  Y. 
App.  filed  May  9,  1906.  Cadmium-bismuth  alloy  containing  tungsten. 

1,026,384.  MET.AL  FILAMENT;  W.  D.  Coolidge,  Schenectady,  N.  Y. 
App.  filed  Sept.  23,  1908.  Cadmium,  bismuth,  mercury,  tungsten  and 
cupric  oxide. 

1,026,388.  MAST  FOR  WIRELESS  TELEGRAPHY;  O.  Fricke,  New 
York,  N.  Y.  App.  filed  Feb.  20,  1912.  Has  a  counter-balanced  pen- 
dulic  tip  supporting  antennas. 

1,026,391.  VOLT.AGE  TR.ANSFORM.ATION;  M.  R.  Hanna,  Schenec¬ 
tady,  N.  Y.  .App.  filed  Nov.  23,  1911.  A  plurality  of  rotary  trans¬ 
formers  having  their  windings  connected  so  as  to  divide  the  voltage. 

1,026,392.  INCANDESCENT-LAMP  FILAMENT;  C.  A.  Hansen,  Sche¬ 
nectady,  N.  Y.  App.  filed  April  8,  1908.  Tungsten  powder  and  a 
binder  of  zirconium  oxalate. 

1,026,393.  BURGLAR  AND  FIRE  ALARM;  J.  Hartley,  Philadelphia. 
Pa.  App.  filed  April  20,  1911.  Adapted  to  be  operated  by  an  opening 
door. 

1,026,414.  ANTISEPTIC  MOUTHPIECE  FOR  TELEPHONES;  F.  C. 
Tabler,  St.  Louis,  Mo.  .App.  filed  July  10,  1911.  .An  absorbent  web 
is  mounted  in  the  mouthpiece. 

1,026,415.  AUTOMATIC  STEERING  DEVICE  FOR  FLYING  MA¬ 
CHINES;  R.  M.  Thompson,  Tacoma,  Wash.  App.  filed  June  29, 
1910.  A  compass  and  adjustable  controlled  mechanism. 

1,026,428.  TUNGSTEN  PURIFIC-ATION ;  W.  D.  Coolidge.  Schenec¬ 
tady,  N.  Y.  App.  filed  Sept.  23,  1908.  Iron  is  removed  by  firing  in  a 
vacuum  to  a  temperature  below  the  fusing  point  of  tungsten. 

1,026,429.  REFRACTORY  CONDUCTOR;  W.  D.  Coolidge,  Schenec¬ 
tady,  N.  Y.  App.  filed  Aug.  1,  1906.  A  refractory  powder  is  com¬ 
pressed  and  impregnated  with  a  ductile  metal,  which  is  then  va¬ 
porized  by  heat. 

1,026,456.  MACHINE  FOR  SEALING  THE  ENDS  OF  .METALLIC 
TUBES;  G.  G.  Rambaud,  New  York,  N.  Y.  Apn.  filed  Feb.  19,  1912. 
Electric  soldering  or  welding  of  the  ends  of  collapsible  tubes. 

1,026,503.  SANITARY  TELEPHONE  MOUTHPIECE;  C.  V.  Fuller, 
Newark,  N.  J.  App.  filed  July  20,  1911.  Removable  paper  lining. 

1,026,518.  ELECTRIC  ALARM;  W.  J.  Knoblock,  Washington,  D.  C. 
App.  filed  Dec.  4,  1911.  .Alarm  for  a  refrigerator  drip  pan. 

1,026,527.  PROCESS  TO  REGENER.ATE  AND  IMPROVE  THE 
STRUCTURE  OF  LEAD  ELECTRODES  OF  SECONDARY  BAT- 
TERIFiS;  E.  H.  Naylor,  London,  England.  App.  filed  Dec.  27,  1910. 
Treated  with  sulphothionyl  chloride. 

1,026,552.  LOCOMOTIVE;  A.  F.  Batchelder,  Schenectady,  N.  Y.  App. 
filed  Dec.  30,  1911.  To  prevent  lateral  swinging  of  the  body  of  an 
electric  engine. 

1,026,564.  ELECTRIC  W.ATER-HEATER  SYRINGE;  H.  -M.  Crawford, 
Lima,  Ohio.  -App.  filed  Dec.  7,  1911.  Automatic  valve. 

1,026,568.  ELECTRIC-ARC  LAMP;  K.  von  Dreger,  Berlin,  Germany. 
-App.  filed  June  30,  1908.  A  flaming  arc  with  horizontal  electrodes. 

1,026,569.  ELECTRIC- -ARC  L.AMP;  K.  von  Dreger,  Berlin,  Germany. 
App.  filed  June  17,  1909.  A  flaming  arc  with  horizontal  electrodes 
has  a  flame  plate  arranged  above  it. 

1,026,611.  ELECTRICALLY  HEATED  SYRINGE;  M.  H.  Shoenherg, 
San  Francisco,  Cal.  App.  filed  March  6,  1912.  Hot-air  syringe  for 
dental  and  surgical  use. 

1,026,627.  ELECTRODEPOSITION  OF  METALS;  A  I.euchter,  New 
York,  N.  Y.  .App.  filed  Feb.  15,  1912.  Electrotype  plate  of  nickel 
and  iron. 

1,026,628.  ELECTROPLATING;  A.  Leuchter,  New  York,  N.  A’.  .App. 
filed  Feb.  15,  1912.  -An  anode  of  nickel  manganese  with  salts  of  the 
same  in  the  bath. 

13,420  (reissue).  ELECTRODE  FOR  REVERSIBLE  GALVANIC  B.AT- 
TERIES;  W.  Morrison,  Des  Moines,  la.  App.  filed  Nov.  15,  1910. 
A  porous  tube  consisting  of  a  series  of  cells  of  chromium  compound. 
Original  patent  No.  975,981. 


